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ABSTRACT 
In an attempt to better understand the causes of adverse impact, Cottrell, Newman, and Roisman 
(2015) have recently introduced a theoretical model called the 3-Step Model of Adverse Impact. 
The 3-Step Model provides a parsimonious developmental explanation for the origin of the 
Black-White cognitive test score gap, in which race relates to maternal advantage factors, which 
in turn relate to parenting factors, which in turn relate to cognitive test scores. One potential 
limitation of Cottrell et al.’s model, which is common in empirical tests of mediation models, is 
that the parameter estimates are based upon a single primary sample. To extend the applicability 
of the 3-Step model, I replicate the 3-Step Model of Adverse Impact (i.e., a mediation model) 
using Hunter and Schmidt (2004) meta-analytic methods, by conducting a research synthesis of 
the correlations involved in the 3-Step Model. This meta-analytic examination of the 3-Step 
Model is a rigorous empirical test to see which parts of the model still hold when using meta-
analytic average population estimates across a diverse variety of samples. Results suggest that 
many of the parameter estimates and correlations of the model are of similar size and direction as 
in the original Cottrell et al. (2015) model, but less of the gap is meta-analytically explained by 
the covariates in the 3-Step Model. 
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CHAPTER 1: INTRODUCTION 
Adverse impact is a research area that is widely studied in Industrial/Organizational (I/O) 
Psychology. This term is defined as sufficiently large differences in hiring ratios involving 
subgroups protected by the Civils Rights Acts of 1964 and 1991, as well as other legislation such 
as the Age Discrimination in Employment Act of 1967. Unlike adverse treatment, which is 
explicit differential treatment of individuals based on ethnicity, gender, age, or other protected 
subgroupings, adverse impact examines whether a selection system applied equally across 
individuals can result in substantially different hiring ratios for two groups, even when that was 
not the intent of the selection system (Zedeck, 2010). If a selection system is found to have 
adverse impact, the organization must show that the selection system predicts job performance 
and that suitable alternative procedures for selecting individuals cannot be found (Zedeck, 2010; 
De Corte, Lievens, & Sackett, 2007; De Corte, Sackett, & Lievens, 2010). 
Adverse impact can be quantified in a number of ways, but the most common method is 
the four-fifths rule (also called the 80% rule). Selection ratios for two groups are compared, and 
if one group’s selection ratio is less than 80% of the other group’s selection ratio, prima facie 
evidence of adverse impact is present. Although the four-fifths rule is the most common test of 
adverse impact, it has several limitations. For example, this rule does not take sampling error into 
account (Lawshe, 1987) and has occasionally been questionably applied in court cases without 
considering the statistical significance of the difference between selection ratios (Gastwirth & 
Miao, 2009). Additionally, organizations with more selective selection rates may be more likely 
to find evidence of adverse impact even when the selection rate differences are practically small 
(Bobko & Roth, 2010). Therefore, other methods for establishing adverse impact are often used, 
sometimes alone or in conjunction with the four-fifths rule. For example, two-sample z tests for 
 
 
2 
 
two proportions can also be used (as a higher-power alternative to Fisher’s exact test) to 
calculate statistically different hiring rates (Collins & Morris, 2008). 
In addition to studying how adverse impact is used from a legal perspective by 
organizations, I/O Psychologists are particularly interested in the level of adverse impact 
potential that various selection tools (i.e., measures of cognitive ability, personality, etc.) have, as 
well as their ability to predict job performance. Cognitive tests in particular have large ethnic 
group differences, with a standardized mean difference (d) of around 1.0 (Roth, Bevier, Bobko, 
Switzer, & Tyler, 2001), but cognitive tests are among the very best predictors of job 
performance (Schmidt & Hunter, 1998; 2004). Personality tests, in contrast, have lower levels of 
adverse impact potential relative to cognitive test scores (Foldes, Duehr, & Ones, 2008; Hough 
& Furnham, 2003; Ployhart & Holtz, 2008) but unfortunately also exhibit lower validity and 
therefore lower utility for organizations trying to find the best performers (Schmidt & Hunter, 
1998; Hurtz & Donovan, 2000). Structured interviews tend to have moderate Black-White 
subgroup differences (which vary depending on which constructs are measured; Bobko & Roth, 
2013) while maintaining high validity similar to cognitive test scores (Schmidt & Hunter, 1998). 
However, structured interviews tend to be more time consuming and may still result in subgroup 
differences, albeit much smaller differences than cognitive tests, depending on the constructs 
assessed (Hough, Oswald, & Ployhart, 2001; Huffcutt & Roth, 1998; Ployhart & Holtz, 2008). 
Altogether, results suggest that cognitive tests have higher validity for predicting job 
performance but also exhibit higher racial subgroup differences, resulting in the exclusion of a 
greater number of Black applicants (even when cognitive tests are used in conjunction with other 
non-cognitive predictors; Sackett & Ellingson, 1997), in what is commonly referred to as the 
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diversity-validity dilemma (Bobko, Roth, & Potosky, 1999; De Corte et al., 2010; Ployhart & 
Holtz, 2008). 
To attempt to address this tension between the adverse impact potential and predictive 
validity of selection tests (particularly that of cognitive tests), many have suggested using non-
cognitive tests as an alternative or additional selection tool. Using these tools does reduce 
adverse impact potential somewhat, but does not eliminate adverse impact (Bobko & Roth, 2013; 
De Corte et al., 2007; 2010). Some have attempted to identify and remove cognitive test items 
that are biased in favor of particular groups. However, contemporary cognitive tests do not have 
consistently biased items that lead to an advantage for one group over the other (Sackett, 
Schmitt, Ellingson, & Kabin, 2001; Stark, Chernyshenko, & Drasgow, 2004) so removal of items 
results in only minimal test-level changes in subgroup differences (Drasgow, 1987; see review 
by Schmitt & Quinn, 2010). Others have recommended score adjustments or banding to reduce 
gaps in selection ratios when using tests with large subgroup differences (see Cascio, Outtz, 
Zedeck, & Goldstein, 1991). However, many of these techniques (such as within-group norming 
or banding) are considered illegal by the Civil Rights Act of 1991 (Campion et al., 2001) and 
their effectiveness is limited by a variety of factors (Aguinis, 2004; Ployhart & Holtz, 2008). 
The Cognitive Test Gap 
As noted earlier, an empirical finding that has major consequences for I/O Psychology is 
the Black-White cognitive test score gap (Gottfredson, 1988; Sackett & Wilk, 1994; Bobko, 
Roth, & Potosky, 1999). Roth et al. (2001) have provided a clear understanding of the cognitive 
test score gap over a wide range of individuals and situations (N ≈ 6.25 million participants, k = 
105 studies). Results of this comprehensive meta-analysis suggest that the Black-White cognitive 
test score gap (standardized mean difference) is around d = 1.10 (p. 311). However, the meta-
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analysis also suggests that Black-White gaps decrease within-jobs, as job complexity increases 
(d = .86 for low complexity jobs, .72 for moderate complexity jobs, and .63 for high complexity 
jobs).  
Whereas the recommendations to reduce adverse impact that were reviewed in the 
previous section, as well as research on the cognitive test gap itself, have helped I/O 
Psychologists understand possible partial remedies to the diversity-validity dilemma as it 
pertains to cognitive tests, I/O Psychologists have long lacked a clear and comprehensive 
understanding of factors contributing to the cognitive test score gap. In fact, for decades, a 
number of adverse impact researchers lamented the lack of a theoretical explanation for these 
Black-White cognitive test score gaps. For example, Schmidt and Hunter (1981) noted, “we do 
not know what all of the causes of these [race] differences [in cognitive test scores] are, how 
long they will persist, or how best to eliminate them.” Additionally, Roth et al. (2001) suggested, 
“reasons for ethnic group differences [in cognitive test scores]” as an important future research 
area. Finally, the Society for Industrial and Organizational Psychology (SIOP)’s Adverse Impact 
Reduction Research Initiative and Action group (2016) has said, “Adverse impact (AI) has been 
a recurring problem for decades, and although some findings have not only helped us to 
understand the problem and create modest solutions, we are still without a viable theory…”  
This lack of adverse impact theory may be due to certain assumptions that I/O 
Psychologists have about the cognitive test score gap and more broadly about cognitive ability 
itself. First, many I/O Psychologists assume that lower-order factors do not contribute sufficient 
predictive power over general cognitive test scores (Ree, Earles, & Teachout, 1994), which may 
have reduced interest among I/O Psychologists to continue research on cognitive ability and its 
lower order facets (Carroll, 1993; Goldstein Scherbaum & Yusko, 2010; Wee, Newman, & 
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Joseph, 2014). Additionally, another assumption is that cognitive test score gaps are largely due 
to stable genetic differences in cognitive ability and that attempts to reduce gaps have been 
largely unsuccessful (Herrnstein & Murray, 1994), which may have resulted in little research 
from I/O Psychologists examining the antecedents of, or potentially more complete solutions to, 
the Black-White cognitive test score gap (Outtz & Newman, 2010). 
Attempted Cognitive Test Score Interventions 
Many interventions have been attempted to reduce ethnic and socioeconomic gaps in 
cognitive test scores and other related outcomes. Results from such studies are mixed, and do not 
always show a persisting effect for long after the intervention itself has ended. For example, the 
Head Start Impact Study, a study created to “boost the school readiness of low-income children” 
(a study of nearly 5,000 children; Puma et al., 2012), followed 3 and 4 year old cohorts of 
children through the spring of their 3rd grade year. Results showed that the children with access 
to Head Start had higher scores on language and literacy development tests (e.g., higher Peabody 
Picture Vocabulary Test scores), than children who did not have access to Head Start (i.e., 
control group). Additionally, children in the 3-year-old Head Start cohort had better social skills 
and more positive approaches to learning, as well as closer relationships with their parents, than 
children in the control group. However, these differences did not last after the Head Start 
program ended, with virtually no significant differences between groups in kindergarten or in 
any subsequent years (Puma et al., 2012).  
The Perry Preschool Project is another very well-known study examining the impact of 
interventions on cognitive test scores. This intervention showed a large effect size on cognitive 
test scores (d = .75 comparing the experimental versus control group on tests such as the 
Stanford-Binet and Peabody Picture Vocabulary Test), as well as on teacher ratings of academic, 
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emotional, and social development. However, by age 8, these differences had largely disappeared 
(d = .08; Weikart, Deloria, Lawser, & Weigerink, 1970; Schweinhart et al., 2005). Interestingly, 
though, 8th grade and 19-year-old follow-up achievement tests showed statistically significant 
differences between the experimental and control group (Berrueta-Clement Schweinart, Barnett, 
Epstein, & Weikart, 1984). Additionally, at 27 years of age, experimental group members had 
better employment rates and a lower likelihood of lawbreaking than the control group 
(Schweinart, Barnes, & Weikart, 1993). 
The Abecedarian Early Intervention Project (Campbell, Pungello, Miller-Johnson, 
Burchinal, & Ramsey, 2001) was another example of an intervention, which had a lasting impact 
on children well beyond the intervention itself. Half of the participants were randomly assigned 
to a high quality child care center (i.e., low teacher to child ratios, low teacher turnover, and open 
8 hours per day most weekdays of the year), with a curriculum designed to promote cognitive 
and social development. Specifically, large treatment effects at ages 3 and 4 (16 points on 
Stanford-Binet, d ≈ .9) decreased over time, but sizeable effects still persisted through ages 8, 12, 
15, and even into age 21 (4-6 point differences on reading, math, and overall cognitive tests over 
these time points, d ≈ .4). 
Altogether, attempts to conduct interventions to reduce cognitive test score gaps have 
shown mixed results. These results are troubling for researchers and others individuals 
attempting to reduce cognitive test score gaps such as those between Black and White children. 
Based on Bailey et al.’s (2017) research, scholars have recommended that interventions should 
target skills, behaviors and beliefs “which can be changed, are fundamental for later success, and 
would not have developed in the absence of the intervention” (p. 17). Additionally, they note the 
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post-intervention environments still need to be enriched in order to continue the positive effects 
of early interventions. 
Another kind of intervention relevant to the study of the Black-White cognitive test score 
gap is adoption studies, where children are moved from poorer academic environments to more 
enriching ones. Transracial adoptions are when Black and other minority children are adopted by 
White families, such as children who were part of the Minnesota Transracial Adoption (TRA) 
Study (Scarr & Weinberg, 1976). This study followed 130 black and interracial children adopted 
by White families, generally as infants. Initial follow-up results showed that the Black children 
adopted in their first 12 months scored 10 points higher than the White population average at 
around age 7. A 10-year follow up study (Weinberg, Scarr, & Waldman, 1992) on 101 of these 
children found that the cognitive test score change over time was similar for biological and 
adoptive children, though the adopted children still had lower scores on average than biological 
children. Additionally, adopted children had above average scores on reading and math 
achievement tests as compared to black/interracial children who remained in the black 
community. The authors suggest that being raised in a culture that stresses the importance of 
school and tests is beneficial for adoptive children in the short term and the long run. 
Previous Attempts to Explain the Black-White Cognitive Test Score Gap 
Cognitive test scores gaps have been previously discussed for over 90 years (e.g., 
Popenoe, 1922). However, surprisingly few studies have attempted to quantitatively explain the 
Black-White cognitive test score gap in a comprehensive fashion. I briefly review two literatures 
that have previously attempted to explain the Black-White cognitive test score gap: the 
developmental literature (3 papers are discussed below), and the sociology and economics 
literature (3 papers are discussed below). 
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First, we examined attempts in developmental psychology to explain the Black-White 
cognitive test score gap. Brooks-Gunn, Klebanov, Smith, Duncan, & Lee (2003) examined data 
from 3-year-old children and 5-year-old children from the Infant Health and Development 
Program (IHDP; N = 627 low birthweight children) and from the National Longitudinal Study of 
Youth – Child Supplement (NLSY-CS; N = 3,574). Explanatory variables for the Black-White 
test score gap include birthweight, gender, family income, whether a female was the head of the 
household, maternal education, maternal verbal ability, maternal age, HOME (Home 
Observation for the Measurement of the Environment) learning, and HOME warmth. Maternal 
education, HOME Learning, and HOME Warmth were statistically significant explanatory 
variables for both studies in predicting Black-White gaps in Peabody Picture Vocabulary Test 
scores for 5-year-olds (Dunn & Dunn, 1981). However, income was statistically significant only 
for the IDHP group; while, gender, birthweight, female head of household, and maternal verbal 
ability were significant for the NLSY-CS group. Explanatory covariates were not reported for 
other cognitive tests included in these studies (e.g., Stanford Binet Intelligence Test, Wechsler 
test). Additionally, measurement equivalence over time and slope differences were not assessed. 
Using the above-listed covariates, 61% of the cognitive test score gap was explained for the 
IDHP data and 39% was explained for the NLSY-CS data. 
Mandara, Varner, Greene, & Richman (2009) examined two-wave data (10-11 year olds, 
13-14 year olds) from the NLSY-79 dataset (N = 4,406 children, 2,284 mothers). Explanatory 
variables included were: grandparent SES (measured using occupational prestige, education, and 
library resources available), mother’s achievement test scores, family SES (occupational prestige 
poverty status, and wealth), child decision making, parental monitoring of children, child house 
chores, arguing about rules, school-oriented home, and maternal warmth. Child cognitive test 
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scores were obtained from three subtests of the Peabody Individual Achievement (PIAT) test 
battery. Of the listed variables, grandparent SES, mother’s achievement test scores, family SES, 
child decision making, child house chores, and arguing about rules were statistically significant 
explanatory variables of the cognitive test score gap. Here too, measurement equivalence and 
slope differences were not assessed. 
Burchinal et al. (2011) examined the same dataset as Cottrell et al. (2015), but used only 
4 of the 5 time points featured in Cottrell et al.’s analysis (15 year data were not available to 
Burchinal), and also only included the low-income subsample, defined by the authors as families 
at 2.25 times the poverty line or below (as a result, Burchinal et al.’s N = 314, compared to N = 
791 in Cottrell et al., 2015). Burchinal’s analysis utilized a latent growth model and used the 
Woodcock-Johnson Revised math and reading tests at the 4 time points available. However, 
math and reading were operationalized differently at the first two time points (Applied Problems 
and Letter-Word ID) versus the last two time points (Broad Reading and Broad Math), without 
testing if these tests were equivalent at these time points. A large number of explanatory 
variables were included: gender, maternal education, whether the child was firstborn 
(dichotomous), maternal childrearing attitudes, number of parents in the household, income-to-
needs ratio, a parenting composite of HOME and maternal sensitivity ratings, neighborhood 
advantage (Census indices of household income, employment status, and marital status for that 
block), hospital location, school risk (proportion of non-White students and proportion of 
students received free or reduced price lunch), and classroom quality, as well as an interaction 
term of each covariate with age. However, only statistically significant covariates are reported. 
Statistically significant explanatory variables for cognitive test intercept differences are parenting 
quality composite, whether the child was firstborn (for reading only), neighborhood disadvantage 
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(for math only), and child-teacher ratio (for math only). Slope differences were significantly 
related to two-parent household (reading only), classroom quality (math only), and gender (math 
only). 
Next, I discuss attempts to explain the Black-White cognitive test score gap found in the 
fields of economics and sociology. Fryer and Levitt (2004; 2006) examined children across 4 
time points (fall of kindergarten, spring of kindergarten, spring of first grade, spring of third 
grade; N = 11,201 for math, N = 10,540 for reading test) using data from the Early Childhood 
Longitudinal Study kindergarten cohort (ECLS-K). Math and reading tests were developed 
exclusively for the ECLS based on existing instruments, but measurement equivalence and slope 
differences were not assessed. Additionally, separate regression models were created at each 
time point. Variables included were SES (composite of parental education, occupational status, 
and household income), number of children’s books, number of children’s books squared, 
birthweight, whether the mother was over 30 at first birth, whether the mother was a teenage at 
first birth (note this was a separate variable from whether the mother was over 30 at birth, as 
opposed to using a continuous variable for maternal age), gender, child age at kindergarten, and 
participation in a nutrition program. All variables were statistically significant predictors of the 
Black-White cognitive test score gap. These variables partly explained the cognitive test score 
gaps at all time points. 
Yeung and Pfeiffer (2009) analyzed data from the Panel Study of Income Dynamics 
(PSID) in three separate cohorts measured at two time points (3-5 year olds, first through third 
graders, and 4th through 7th graders in 1997, who were each measured again in 2003 as 4th-6th 
graders, 7th-9th graders, and 10th-12th graders respectively; N = 1,794, of which 856 were Black). 
The WJ-R Applied Problems and Letter-Word Identification subtests were utilized for analysis, 
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but subtests were analyzed separately. Additionally, measurement equivalence was not assessed. 
Examinations of whether the gaps grew over time in the three separate cohorts were conducted 
(gaps grew most for the youngest cohort and did not change for the oldest cohort). A large 
number of variables were included in the analyses: gender, paternal grandparent education, 
maternal grandparent education, whether the mother received federal aid when the child was 
born, whether the mother was a teenager, low birthweight, birth order, parental education, 
parental occupational prestige, income for the first 5 years of the child’s life (reported as separate 
regression coefficients for different levels), average family wealth (split into quartiles, each with 
its own regression coefficient), number of children, family structure, urbanicity, parental 
expectation, cognitive stimulation, emotional support at home, weekly TV time, and mother’s 
verbal test scores. Statistically significant variables were: teenage mother, birth order, low 
birthweight, occupational prestige, income from birth to age 5, parental expectations, mother’s 
verbal test score, urbanicity (how urban or rural their residence was), weekly TV time, parental 
education, net wealth, number of children, and gender. Some cognitive test score gaps were still 
statistically significant after controlling for the above covariates, while some gaps were not 
explained. 
Altogether, the developmental, economics, and sociology literatures have made a number 
of attempts to quantitatively explain the Black-White cognitive test score gap. However, these 
studies suffer from a number of limitations, including: (a) lack of parsimony in the selection of 
covariates and failure to report results for all covariates, (b) lack of longitudinal analysis, or 
longitudinal analyses that switched indicators across time without establishing measurement 
equivalence, (c) restricted sampling on income or birthweight, (d) peculiarly-coded covariates, 
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(e) use of non-standard cognitive tests, and (f) leaving much of the Black-White cognitive test 
score gap unexplained. 
3-Step Model of Adverse Impact 
Recently, however, steps have been taken toward the creation and consolidation of a 
comprehensive theory of adverse impact. On the basis of past empirical research on the Black-
White gap in test scores mentioned above (Brooks-Gunn et al., 2003; Fryer & Levitt, 2004; Fryer 
& Levitt, 2006; Mandara et al., 2009; Yeung & Pfeiffer, 2009; Burchinal et al., 2011), Cottrell, 
Newman, and Roisman (2015) inductively hypothesized an integrated theoretical model of the 
origins of the race gap. That is, they specified a model in which particular covariates were 
selected as mediators/mechanisms for the relation between race and cognitive test scores. Each 
covariate in Cottrell et al.’s 3-Step Model was chosen because it had been demonstrated to 
uniquely explain part of the race gap in at least two prior studies.  
In essence, Cottrell et al.’s (2015) 3-Step Model attempts to provide a theoretical 
explanation for the Black-White cognitive test score gap that involves a progression of 
situational variables that promote cognitive development. Specifically, as shown in Figure 1a, 
“race is related to cognitive test scores due to a sequential process in which: (Step 1) race gives 
rise to group differences in a set of concepts known as maternal advantage (i.e., income, 
maternal education, and maternal verbal ability/knowledge), (Step 2) maternal advantage leads to 
parenting factors, including maternal sensitivity, acceptance, physical environment, learning 
materials in the home, birth weight, and birth order; and finally, (Step 3) parenting factors in turn 
promote cognitive ability/knowledge” (see Cottrell et al., 2015, pp. 4-5). After specifying the 3-
Step Model of adverse impact, an empirical evaluation using a large longitudinal dataset (N 
ranged from 954 to 791 across the 5 time points) supported the integrated model, on the basis of 
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statistically significant path coefficients and indirect effects, in addition to overall model 
goodness-of-fit. 
Need for Meta-Analytic Replication of Mediation Primary Studies 
Whereas the research done by Cottrell et al. (2015) attempts to extend our understanding 
of adverse impact theory, one possible limitation of Cottrell et al.’s work—which is a common 
limitation in organizational science—is that a single primary study might suffer limited 
generalizability due to the idiosyncrasies of the particular sample. Consistent with this 
interpretation, there has been recent research showing that classic findings from the field of 
psychology are often very difficult to replicate or, at the very least, have smaller effect sizes than 
originally reported (Open Science Collaboration, 2015; cf. Gilbert, King, Pettigrew, & Wilson, 
2016). Being able to replicate research is part of the self-correction process inherent in the 
scientific method, because it enables the researcher to assess the extent to which a finding is 
statistically significant and/or exhibits the same effect size as previously found. From this 
philosophical perspective, replication is an extremely important part of any science (Lamal, 
1990; Ioannidis, 2012; Simons, 2014). Despite the apparent benefits of replication, a study of 
editors in various behavioral sciences (Neuliep & Crandall, 1990), as well as a perusal of 
decision letters from the manuscript review process (e.g., see Hambrick, 2007; Hunter, 2001), 
would indicate that journals are unlikely to encourage or publish replications, and that studies 
showing new effects are considered more important than replication studies. Thus, even though 
replication is an important part of the scientific process, there may be some bias against 
publishing replications of studies, which may in part result in what has been called psychology’s 
replication crisis (Francis, 2012; Ioannidis, 2012; Pashler & Harris, 2012; Asendorpf et al., 2013; 
Maxwell, Lau & Howard, 2015; Simonsohn, 2015). 
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Meta-analysis is a way to provide a summary of the effect sizes for the relationships 
among variables, and allows one to understand the range of effect sizes found in the literature 
(Schmidt & Hunter, 1977). Meta-analysis offers promise as a way to partly mitigate replication 
concerns, because it potentially helps to avoid some of the bias and error of reliance on any one 
particular sample or methodology (Hunter, 2001; Ioannidis, 2005; Maxwell, Lau, & Howard, 
2015).  
Thus, the purpose of the current project is to extend the work of Cottrell et al. by 
examining the applicability of the 3-Step Model of adverse impact meta-analytically. 
Specifically, the authors will, to the extent possible, meta-analyze the correlations that appear in 
the 3-Step Model (see Figure 1a). This project will ultimately allow I/O psychologists to better 
understand which relationships in this model are statistically and practically supported and 
replicated meta-analytically.  
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CHAPTER 2: META-ANALYTIC UPDATE OF THE 3-STEP MODEL OF ADVERSE 
IMPACT  
Meta-Analysis 
Meta-analysis has, in the past 40 years, become a practical and popular way to summarize 
findings over a variety of empirical studies (Schmidt & Hunter, 1977; Hunter & Schmidt, 2004). 
This technique has been utilized in many areas, including medicine, psychology, and other social 
sciences. As new studies are conducted, they can be easily added to existing meta-analyses in a 
number of ways. One method is the medical model, which involves adding the new studies to a 
database and then recalculating the original meta-analysis (Schmidt & Raju, 2007). Other 
methods involve Bayesian procedures to update a meta-analysis (Brannick, 2001). However, 
Bayesian methods are useful when estimating the local validity, but have been found to give too 
much weight to new studies when the purpose of the meta-analysis is to estimate the overall or 
global (nonlocal) population effect. Thus, the medical model is often what is used when updating 
meta-analyses for understanding mean validity across settings (Schmidt & Raju, 2007). 
 Newman, Jacobs and Bartram (2007) note that it is important to distinguish between 
estimates of mean validity across a variety of settings (the global population effect size) versus 
estimates of true validity within a local setting (the local population effect size). Specifically, 
when there is sufficiently large variance in the true correlation across settings (denoted !"#, which 
indexes the existence of true moderators), a local study will often provide a better estimate of the 
true validity in that local context than will a meta-analysis (that is, as !"# increases, local 
validation becomes more important for establishing validity in that particular local context; 
Brannick, 2001). Newman et al. then offer a Bayesian analysis which combines information from 
the meta-analysis and the local study to give a more accurate estimate of the local validity than 
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either meta-analysis or the local study alone can. The advantage of empirical Bayesian 
estimation was shown to exist even for large true variances/strong moderators, given a sufficient 
number of studies in the meta-analysis. Altogether, Newman et al.’s findings suggest there is a 
tradeoff between local validity studies and meta-analyses, and that each offers information that, 
when combined into a Bayesian posterior estimate, can result in more accurate and less error-
prone parameter estimates of a true local population effect. 
 Whereas a number of meta-analyses have focused on correlations among a only two 
variables (e.g., the relationship between job satisfaction and job performance; Judge, Thoresen, 
Bono, & Patton, 2001), meta-analysis can also be used to test multi-variable theories (e.g., 
mediation models) by incorporating structural equation modeling (SEM) or path-analytic 
methods with meta-analysis (Viswesvaran & Ones, 1995; Shadish, 1996). That is, after 
conducting a meta-analysis on the constructs and relationships of interest, one can then use path 
analyses and other SEM methods to test hypotheses involving 3 or more variables using a meta-
analytic correlation matrix. This would allow for the testing of mediation models to provide a 
greater understanding of how well the theoretical parameters holds up on average (averaging 
across contexts; Shadish, 1996). 
Update of Cottrell et al.’s (2015) 3-Step Model of Adverse Impact 
In order to understand the potential scope and importance of a meta-analysis of the 3-Step 
Model, I first review in greater detail the expectations and findings of the 3-Step Model (see 
Figure 1a). First, the model suggests that race is related to maternal advantage factors (income, 
maternal education, and maternal verbal ability/knowledge) due to a history of de facto housing 
segregation, educational segregation, and occupational segregation for African-Americans 
throughout American history (Feagin, 2006; Katznelson, 2005). These and other important 
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factors resulted in major educational, occupational, and income gaps between Whites and 
Blacks, which can in large part be used to explain the contemporary problem of adverse impact 
(Newman, Hanges, & Outtz, 2007). 
Step 2 of the 3-Step Model suggests that the above maternal advantage factors are related 
to parenting factors (maternal sensitivity, learning materials in the home, physical environment, 
acceptance, birth order, and birthweight). More verbally-skilled and more educated parents can 
create more stimulating and protective home experiences (Bacharach & Baumeister, 1998; 
Brooks-Gunn & Markman, 2005). Mothers with higher income and higher education also are 
more likely to be more nurturing and to use less strict discipline, possibly due to growing up in a 
more nurturing environment themselves (Fox, Platz, & Bentley, 1995). Studies have also shown 
that higher income gives parents access to safer physical environments as well as the ability to 
buy more learning materials (Watson, Kirby, Kelleher, & Bradley, 1996; Duyme, Dumaret, & 
Tomkiewicz, 1999) which are important for social, psychological, and cognitive development. 
Additionally, Fox et al. (1995) found that maternal education also gives parents more motivation 
to provide learning materials (also see Linver, Brooks-Gunn, & Kohen, 2002; Klebanov, Brooks-
Gunn, & Duncan, 1994), more knowledge of the dangers of unsafe physical environments 
(Klebanov et al., 1994), and access to better jobs (Linver et al., 2002). These allow for safer and 
more stimulating home environments and better access to healthcare (both prenatal and birth 
control). Additionally, greater maternal education is correlated with smaller family size/lower 
birth order (Travis & Kohli, 1995) and higher birthweights (Rauh, Achenbach, Nurcombe, 
Howell, & Teti, 1988). 
Finally, step 3 of the 3-Step Model suggests that the above parenting mechanisms are 
directly related to cognitive test scores. Studies have shown that learning materials (Watson et 
 
 
18 
 
al., 1996), maternal sensitivity (Page, Wilhelm, Gamble, & Card, 2010), warmth and acceptance 
(Brooks-Gunn, Klebanov, Smith, Duncan, & Lee, 2003), physical environment (Bradley, 
Caldwell, Rock, Hamrick, & Harris 1988), birth order (Black, Devereux, & Salves, 2005), and 
birthweight (De Kieviet, Zotebier, Van Elburg, Vermeulen, & Oosterlann, 2012) are all related to 
cognitive test scores. Additionally, there are often large Black-White differences in learning 
materials (Bradley & Caldwell, 1984), maternal sensitivity (Dotterer, Iruga, & Pungello, 2012), 
warmth and acceptance (Brooks-Gunn et al., 2003), physical environment (Thompson et al., 
1998), birth order (Black families tend to have more children under 18; United States Census 
Bureau, 2010), and birthweight (Lhila & Long, 2012).  
Additionally, the 3-Step Model also proposes a direct relationship between maternal 
verbal ability/knowledge and child cognitive test scores (a process labeled verbal socialization), 
based on research showing that a mother can impact a child’s knowledge by using more words 
herself (Schady, 2011). Additionally, this model proposes a direct effect of race on parenting 
factors (a process labeled culturally-specific parenting), based on research noted above about 
racial differences in the listed parenting factors (McLoyd, 1990; Mills-Koonce et al., 2011). 
Altogether, this model suggests a viable, empirically-supported theory for how Black-White 
cognitive test score gaps might develop. 
The analysis of 15 years of cognitive development data (Cottrell et al., 2015) showed that 
even at 54 months of age, large gaps in cognitive test scores already existed (d = -1.24), but the 
gap did not grow significantly over time. That is, Cottrell et al. showed race gaps in cognitive 
test score intercepts, but no race differences in cognitive test score slopes over time. The 3-Step 
Model then attempted to explain the race gaps in cognitive test intercepts, using a set of 
explanatory variables that had each been shown in at least two prior empirical studies to uniquely 
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explain part of the race gap in cognitive test scores. After adding these explanatory variables into 
a regression model, race no longer had a statistically significant direct effect on the g intercept.  
Finally, Cottrell et al. found support for most of the predicted paths in the 3-Step Model. 
Specifically, for the model depicted in Figure 1a below, these authors report good model fit to 
the data (CFI = .96, NNFI = .95, RMSEA = .047, and R2g = .54; see Figure 1b). With regard to 
particular paths specified in the 3-Step Model: (a) all 3 hypothesized paths from race to maternal 
advantage were supported, (b) 11 of the 12 hypothesized paths involving the first four parenting 
factors (maternal sensitivity, acceptance, physical environment, and learning materials) were 
statistically significant, and (c) 4 of the 6 parenting factors were statistically significantly related 
to g (see Figure 1b). Additionally, the verbal socialization path (maternal verbal 
ability/knowledge to g) and the culturally-specific parenting path (race to parenting factors) were 
both supported by the data. Finally, Cottrell et al. found no direct effect of race on cognitive test 
score after the explanatory variables were accounted for. Overall, the model estimates from 
Cottrell et al. (2015) show that 83.9% of the race gap in cognitive test scores could be explained 
by the explanatory variables in the 3-Step Model. 
It is critical to understand how and why cognitive test score gaps develop in order to 
understand how to address and possibly prevent race gaps in applicant pool KSAOs in the future. 
However, a single primary study might not provide the same degree of generalizable information 
about the population as a whole as a meta-analysis can do. Therefore, the purpose of the current 
is to conduct a meta-analytic replication of the 3-Step Model, to understand which aspects of the 
model replicate, on the basis of data averaged across a variety of studies, contexts, and 
subpopulations. 
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CHAPTER 3: METHOD 
In an attempt to investigate the extent to which the 3-Step model is supported by meta-
analytic data (and not bound to the peculiarities of a single sample), the 3-Step Model of Adverse 
Impact parameters were estimated on the basis of meta-analysis. That is, the 3-Step Model 
specifies a pattern in the relations among 11 variables (see Figure 1b), and thus involves 55 
bivariate correlations. One of the correlations (i.e., between race and g; Roth et al., 2001) has 
already been meta-analytically estimated from prior research, whereas the 54 other correlations 
were estimated in the current study, using original meta-analyses. 
Some primary studies used in the current set of meta-analyses reported means, standard 
deviations, and group sample sizes but no correlations. In these cases, Cohen’s d (Cohen, 1969) 
values were calculated with the formula: $ = 	 '()	'*+(,- ∗/0(12 +*,- ∗/0*13(2	3*,1   
where 45 is the mean of the majority group (e.g., higher birthweight, higher education), 46 is 
the mean of the minority group, 75 is the number of participants in the majority group, 76 is the 
number of participants in the minority group, 895 is the standard deviation in the majority group, 
and 896 is the standard deviation in the minority group. In cases of race, the sign was reversed, 
so a positive value indicates higher values for Black participants (mimicking Cottrell et al., 
2015). In order to conduct Hunter-Schmidt meta-analysis, each of these d-values was then 
converted into a Pearson correlation, using the formula:  : = 	 ;;1<=, 
where > = 	 (@-<@1)1	@-@1  (Borenstein, Hedges, Higgins, & Rothstein, 2009; Lipsey & Wilson, 2001), 
and is a correction factor based on the proportion of individuals from each group (e.g., equal 
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sized groups result in an a equal to 4; any other value results in a > 4). For an example of this 
equation, when estimating the cognitive test score gap (i.e., correlation between race and g), the 
overall d value from Roth et al. (2001; i.e., d = -1.10, where a negative value corresponds to 
lower scores for Black participants) was converted into a correlation (r = -.36), based on setting 
the proportion of Black participants to 15% of the total [Black/(Black + White)]. Although Roth 
et al. (2001) do not report the sample sizes for each demographic group (and thus the a term in 
the above formula is unavailable), our final estimate of r = -.36 is consistent with very large-
sample estimates from the SAT test-taking population (College Board, 2015; i.e., Black-White r 
= -.36 for critical reading, r = -.39 for mathematics).  
In order to complete the additional 54 original meta-analyses, I searched Web of 
Knowledge and Google Scholar for past primary studies containing correlations between pairs of 
variables that are included in the 3-Step Model. Relevant search terms included the various 3-
Step Model explanatory variables (e.g., “maternal sensitivity”, “income”, “learning materials”, 
“birth order”, “physical environment”, “maternal IQ”, “birthweight”, “acceptance”, “maternal 
education”, “race”, “Black”, “African American”, “cognitive”), searched in pairs. These search 
terms turned up a total of 5,942 studies. After examining the titles and Methods/Results sections 
of these papers, 19 unpublished papers (e.g., unpublished dissertations and master’s theses) and 
208 published papers were identified as potential candidates for inclusion based on containing 
either correlations or data that could be converted into correlations. Studies were excluded based 
on having the same correlations on the same sample as another primary study included in the 
meta-analysis; a total of 45 studies were not included based on this criterion. Additionally, 
publically available datasets from the following large-scale studies were included in this 
analysis: Early-Childhood Longitudinal Program – Kindergarten Class of 1998-1999 (ECLS-K; 
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Tourangeau, Nord, Lê, & Najarian, 2009), Education Longitudinal Study of 2002 (ELS; Lauff, & 
Ingels, 2015), National Educational Longitudinal Study of 1988 (NELS; Curtin, Ingels, Wu, & 
Heuer, 2002), and the National Household Education Surveys Program (NHES; Noel, Stark, & 
Redford, 2013). This resulted in a final total of 186 studies and 647 effect sizes.  
Studies that reported at least one correlation (or sufficient data that can be converted to a 
correlation, such as means, standard deviations, and sample sizes) pertaining to variables in the 
3-Step Model were included in the meta-analysis (Figure 1b). Studies containing the variables of 
interest but no correlational data (and no sufficient statistics that could be converted to 
correlations) were not included. We paid attention to the operational definitions of the variables 
used in many cases, so that they would match, where possible, the definitions of those constructs 
used in the 3-Step Model (Cottrell et al., 2015). Thus, for example, studies which contained 
either family income or maternal education measures (or separate indices of both) were included, 
but I did not include overall measures of socioeconomic status (SES), which confound family 
income with education. Due to the dearth of available primary studies, overall measures of 
maternal cognitive test scores were used when necessary to indicate maternal verbal ability (i.e., 
using a maternal overall cognitive score when the maternal verbal score was not available). 
Additionally, when multiple measures of the same variable were available (e.g., overall tests of 
cognitive ability were not reported, but rather cognitive subfacet scores, like math and reading, 
were reported), I created composite correlations using a composite correlation formula (Ghiselli, 
Campbell, & Zedeck, 1981) when necessary. Finally, studies where variables are not clearly 
defined (e.g., when I cannot match the definition of a measured variable to a variable from the 3-
Step Model) were not included. 
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Meta-Analysis Procedures 
Meta-analytic results were calculated using Hunter and Schmidt (2004) procedures. 
Correlations were averaged together using sample size-weighting. Because the current study 
seeks to estimate a theoretical model involving the relationships among psychological constructs, 
each meta-analytic correlation was corrected for measurement error/unreliability in both the 
predictor and the criterion (Hunter & Schmidt, 2004). Where available, local reliability indices 
were included to correct each primary study correlation. When a primary study failed to report 
the reliability of one or more measures, the unweighted average reliability for that measure 
across all other primary studies that reported the correlation in question was imputed. 
Additionally, because some variables were gathered using only single indicators (e.g., race, 
family income, and maternal education), it was impossible to estimate reliability and therefore 
those reliabilities were conservatively fixed at 1.0 (to avoid over-correction for unknown 
reliabilities). All the meta-analytic correlations were then combined into a single meta-analytic 
correlation matrix, for the purpose of structural equation modeling. 
A path model/structural equation model (SEM) of the 3-Step Model specification (see 
Figures 1a and 1b) was estimated using the meta-analytic correlation matrix (disattenuated for 
unreliability). SEM was implemented in the software MPlus 7 (Muthén, & Muthén, 2012). For 
these analyses, I used the harmonic mean sample size (N = 2727) across bivariate meta-analyses, 
as recommended by Viswesvaran and Ones (1995). When reporting meta-analytic results, in 
addition to reporting estimates of the correlations in the 3-Step Model, 95% confidence intervals 
(C.I.) and 80% credibility intervals (C.V.) of the meta-analytic correlations are also reported.  
The 95% C.I. for each correlation was calculate using the following formula (Hunter & 
Schmidt, 2004, p. 206): 
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         B 	± 1.96 ∗ 8H",	 
where B is the average correlation corrected for unreliability in the predictor and criterion and 8H" is the standard error of the average corrected correlation: 
            8H" = JKLMN  , 
where 89OP is the sample size weighted corrected standard deviation of correlations and k is the 
number of studies. 
The 80% C.V. for each correlation was calculating by the following formula (Hall & 
Brannick, 2002, p.388): 
         B 	± 1.28 ∗ !",	 
where 
 !" = 	 JLST151 , 
where U = 	 O" is the artifact correction factor (in this case, the change in the correlation based on 
correcting for unreliability in both the predictor and the criterion). 
Publication Bias Analyses 
Publication bias analyses were also conducted on each meta-analytic correlation. This is 
due to the possibility that effect sizes could be upwardly biased based on a certain statistical 
significance level being deemed necessary for publication (i.e., studies with small samples and 
non-significant results may be suppressed from literature that is readily available; Kepes, Banks, 
McDaniel, & Whetzel, 2012). Two methods (recommended by Kepes et al., 2012) were utilized 
for analyzing publication bias: rank-order correlation (Begg & Mazumdar, 1994) and a funnel 
plot (Light & Pillemer, 1984). The rank order-correlation examines the correlation between the 
effect size (i.e., correlation of two variables in the meta-analysis) and the inverted standard error 
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of each study’s correlation. The standard error for each correlation was calculated using the 
formula:  
V)O1W)# , 
where r is the uncorrected correlation and N is the sample size for each study (the inverted 
standard error is approximately equal to the square root of the sample size). Funnel plots were 
visually inspected (Figure 3), and the location of the Cottrell et al. (2015) primary study was 
noted (using the green, hollow square symbols in Figure 3 for the Cottrell et al. study). Based on 
recommendations from Sterne et al. (2011), meta-analytic correlations with fewer than 10 studies 
were not included in the current publication bias analyses (“As a rule of thumb, tests for funnel 
plot asymmetry should not be used when there are fewer than 10 studies in the meta-analysis 
because test power is usually too low to distinguish chance from real asymmetry”; p. 345).  
As an additional method of analyzing the effect of publication bias on our results, a cutoff 
was used for examining the impact of small studies on the correlational results of this meta-
analysis (similar to a method used in Roberts, Luo, Briley, Chow, Su, & Hill, 2017). We utilized 
a cutoff of standard error ≥ .10, above which studies were excluded from this recalculation of the 
meta-analysis. 222 effect sizes were dropped based on this large-sample criterion, resulting in a 
total of 425 effect sizes used in this large-sample analysis designed to check for publication bias 
due to the inclusion of small studies. We recalculated the rank-order correlations and 3-Step-
Model correlations (see Tables 2 and 3a) based on this smaller number of studies (referred to as 
“Large Sample Meta-Analysis” in Tables 2 and 3a, the rightmost column), in order to compare 
the meta-analytic correlations against corresponding large-sample-primary-study meta-analytic 
correlations. 
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CHAPTER 4: RESULTS  
Correlations 
Correlation results of the meta-analyses are in Table 1, which shows the correlations 
among the 3-Step Model variables (for more specific information on each primary study 
included in this meta-analysis, see Table 6). On average, the uncorrected correlations amongst 
the variables in the meta-analysis were .08 smaller than the correlations in Cottrell et al.’s (2015) 
original results (see Table 3a). However, there also was a range of correlation differences. For 
example, of the 55 bivariate correlations in the 3-Step Model, 23 of the correlation differences 
between the Cottrell et al. (2015) primary study and the current meta-analysis were less than or 
equal to |.05|. In contrast, 9 of correlation differences were above |.20|.  
By setting an arbitrary cutoff to calculate how many of the meta-analytic correlations 
differed substantially from the corresponding Cottrell et al. (2015) primary study correlations 
[i.e., setting the practically significant difference threshold between each Cottrell et al. (2015) 
correlation and the corresponding uncorrected meta-analytic correlation at difference ≥ .10; see 
Table 3a], we find that: (a) 8 of the 10 correlations involving child cognitive test scores were 
different in the meta-analysis than in the primary study, (b) 6 of the 10 correlations involving 
maternal sensitivity were different in the meta-analysis than in the primary study, (c) 6 of the 10 
correlations involving learning materials were different in the meta-analysis than in the primary 
study, (d) 5 of the 10 correlations involving family income were different in the meta-analysis 
than in the primary study, (e) 5 of the 10 correlations involving maternal education were 
different in the meta-analysis than in the primary study, (f) 5 of the 10 correlations involving 
acceptance were different in the meta-analysis than in the primary study, and (g) 5 of the 10 
correlations involving physical environment were different in the meta-analysis than in the 
 
 
27 
 
primary study. To summarize, the meta-analytic average bivariate results appear to differ from 
the Cottrell et al. (2015) bivariate results for the following variables: (a) child cognitive test 
scores, (b) maternal sensitivity, (c) socioeconomic status variables (family income and maternal 
education), and (d) HOME variables (learning materials, acceptance, and physical 
environment).  
Multiple Regression 
Beyond the bivariate correlations, results from a multiple regression model in which the 
child cognitive test score variable was regressed onto race and all the covariates simultaneously 
are presented in Table 4. These regression coefficients show that all but two of the covariates 
uniquely predict cognitive test scores in the same direction (positive or negative) in the meta-
analytic data as in Cottrell et al.’s (2015) primary study (i.e., the coefficients for acceptance and 
physical environment change signs to be negative in the meta-analytic regression model; see 
Table 4). One hypothesized covariate (i.e., learning materials) is no longer uniquely statistically 
significant in the meta-analytic data, whereas three hypothesized covariates (i.e., birthweight, 
family income, and maternal education) become uniquely statistically significant in the meta-
analytic data. Additionally, in the meta-analytic data, the unique effect of race on test scores after 
controlling for all covariates remained statistically significant (βmeta = -.13, p < .05), whereas it 
was not statistically significant in Cottrell et al.’s (2015) primary study (βprimary = -.07, p > .05, 
n.s.).  
Percent of Race Gap Explained compared to Cottrell et al. (2015) 
As previously conducted in Cottrell et al., 2015 (p. 1736), we partitioned the cognitive 
test score total effect into the portions that were accounted for by the model’s explanatory 
variables, by (a) regressing g onto each explanatory variable and race, and (b) regressing each 
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explanatory variable onto race (Baron & Kenny, 1986); both in a full model (i.e., with all 
explanatory variables included together) and in separate models for each explanatory variable on 
its own. Table 4 shows the results of this analysis. When each covariate was considered alone, 
results from Cottrell et al. (2015) replicated quite well in the meta-analytic data (see Table 4). 
That is, all nine of the mediation/indirect effects remained in the hypothesized directions, and all 
nine were statistically significant in the meta-analytic data. 
We next looked at indirect effect sizes in the full model, which included all covariates 
simultaneously. This analysis revealed that the explanatory variables explained 65.6% of the 
total race gap in cognitive test scores in the meta-analytic data. In contrast, the primary study 
found the explanatory variables together accounted for 83.9% of the race gap in cognitive test 
scores.  
Meta-analytic 3-Step Model compared to Cottrell et al. (2015) 
We next estimated the structural equation model (SEM) specifying Cottrell et al.’s (2015) 
3-Step Model of Adverse Impact, using the meta-analytic corrected correlation values shown in 
Table 1. The model was estimated in MPlus Version 7 (Muthén & Muthén, 2012). Like in 
Cottrell et al. (2015), we examined the model fit of 3 alternative models: (Model A) the 3-Step 
Model, (Model B) 3-Step Model with Verbal Socialization (i.e., direct path from maternal verbal 
ability/knowledge to child cognitive scores), and (Model C) 3-Step Model with Verbal 
Socialization and Culturally-Specific Parenting (i.e., including direct paths from race to each 
parenting factor). Fit indices for the three models are given in Table 5. With respect to the CFI 
and SRMR fit indices, all three models showed adequate fit (CFI ≥ .93, SRMR ≤ .05 for all 3 
models). In contrast, NNFI and RMSEA indicated less-than-optimal model fit, especially for 
Model A (NNFI = .60, RMSEA = .171) and Model B (NNFI = .75, RMSEA = .137), but were 
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closer to adequate for Model C (NNFI = .86, RMSEA = .103). Replicating what was found in 
Cottrell et al. (2015), the model fit was best for the 3-Step Model with Verbal Socialization and 
Culturally Specific Parenting (CFI = .99, NNFI = .86, RMSEA = .103, SRMR = .016). This 
model is presented in Figure 2. Below, the results of the model shown in Figure 2 are 
summarized by step. Additionally, differences between the primary study results (i.e., from 
Cottrell et al., 2015) and this meta-analytic SEM are highlighted (for more detail, see Table 3b). 
Race to Maternal Advantage. Race was significantly negatively related to all three 
maternal advantage variables: family income (βmeta = -.35, p < .05; βprimary = -.30, p < .05), 
maternal education (βmeta = -.19, p < .05; βprimary = -.23, p < .05), and maternal verbal 
ability/knowledge (βmeta = -.59, p < .05; βprimary = -.43, p < .05). The meta-analytic path 
coefficients between race and maternal advantage variables were similar to those found in the 
primary study, although the meta-analytic path was larger for maternal verbal ability/knowledge 
in the meta-analysis. 
Maternal Advantage to Parenting Factors. In the meta-analytic model, maternal 
advantage factors were significantly related to parenting factors, including maternal sensitivity, 
acceptance, physical environment, and learning materials (9 of 12 parameter estimates are 
statistically significant). When comparing the meta-analytic results to the primary study results, 
we found: (a) 4 out of 6 family income effects were the same (replicating the pattern of statistical 
significance and direction of effects) in the meta-analysis as in Cottrell et al. (2015), (b) 5 out of 
6 maternal verbal ability/knowledge effects were the same (replicating the pattern of statistical 
significance and direction of effects) in the meta-analysis as in Cottrell et al. (2015), and (c) only 
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significance and direction of effects) as in Cottrell et al. (2015). Results are in Table 3b. Below, 
we highlight differences between the primary study and meta-analysis. 
. First, unlike the primary study, family income was not statistically significantly related 
to birth order (βmeta = .04, n.s.; βprimary = -.20, p < .05), nor to birthweight (βmeta = .01, n.s.; βprimary 
= -.09, p < .05), and had a larger relationship with learning materials (βmeta = .31, p < .05; βprimary 
= .17, p < .05). In sum, the family income results replicated, with exception of family income 
effects on birthweight and birth order. Second, maternal verbal ability/knowledge had larger 
relationships with maternal sensitivity (βmeta = .69, p < .05; βprimary = .23, p < .05), acceptance 
(βmeta = .77, p < .05; βprimary = .14, p < .05), and learning materials (βmeta = .45, p < .05; βprimary = 
.12, p < .05) as compared to the primary study, and is now statistically significantly related to 
physical environment as well, in the hypothesized direction (βmeta = .18, p < .05; βprimary = .03, 
n.s.). So the maternal verbal ability/knowledge results from Cottrell et al. replicated in the meta-
analysis, plus the hypothesized effect of maternal verbal ability/knowledge on physical 
environment was additionally supported in the meta-analysis. Third, maternal education results 
are largely unsupported in the meta-analysis, with 5 of 6 effects being nonsignificant or in the 
wrong direction. Maternal education has a negative relationship with maternal sensitivity (βmeta = 
-.10, p < .05; βprimary = .32, p < .05) and acceptance (βmeta = -.21, p < .05; βprimary = .22, p < .05). 
In addition, maternal education is also no longer statistically significantly related to physical 
environment (βmeta = .04, n.s.; βprimary = .19, p < .05) or learning materials (βmeta = -.04, n.s.; 
βprimary = .29, p < .05), and now is statistically significantly related to birth order in the expected 
direction (βmeta = -.12, p < .05; βprimary = .02, n.s.).  
Parenting Factors to Child Cognitive Test Scores. We next looked at paths from 
parenting factors to child cognitive test scores (see Table 3b). Of the six hypothesized paths from 
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parenting factors to child cognitive scores, 3 paths replicated in the meta-analysis (maternal 
sensitivity, learning materials, and birth order), one hypothesized path that was not supported in 
the primary study became supported in the meta-analysis (birthweight), one hypothesized path 
that was supported in the primary study became unsupported in the meta-analysis (physical 
environment), and one unsupported path from the primary study became supported in the 
opposite/wrong direction in the meta-analysis (acceptance). Maternal sensitivity (βmeta = .20, p < 
.05), learning materials (βmeta = .07, p < .05), and birth order (βmeta = -.05, p < .05) were 
significantly and uniquely related to g in the expected direction (as in the primary study), though 
the effect of birth order was smaller than in the primary study (βprimary = -.18, p < .05). 
Additionally, unlike in the primary study, birthweight is now a statistically significant and 
unique predictor of g (βmeta = .08, p < .05; βprimary = .04, n.s.). Physical environment is no longer a 
significant predictor of g (βmeta = -.03, p < .05; βprimary = .08, p < .05). Finally, acceptance was 
negatively related to g, the opposite of the expected direction of the effect (βmeta = -.17, p < .05; 
βprimary = .04, n.s.). 
Verbal Socialization and Culturally-Specific Parenting. Next, we discuss the additional 
paths specified in the 3-Step Model: verbal socialization (i.e., the direct path from maternal 
verbal ability/knowledge to g) and culturally specific parenting (the direct paths from race to 
each of the parenting factors: maternal sensitivity, learning materials, acceptance, physical 
environment, birth order, and birthweight). Maternal verbal ability/knowledge has a similar 
relationship with g in meta-analysis as in the primary study (βmeta = .43, p < .05; βprimary = .35, p < 
.05), suggesting the verbal socialization hypothesis is replicated in the meta-analysis.  
As for direct paths from race to parenting factors, 3 of the 6 direct effects of race on 
parenting replicated in the meta-analysis (i.e., race to birthweight, physical environment, and 
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birth order), but the other 3 direct effects of race on parenting were statistically significant in the 
opposite/wrong direction (i.e., race to maternal sensitivity, acceptance, and learning materials: 
in the meta-analytic model, Black parents exhibited *more* of these parenting factors, after 
controlling for maternal advantage). To elaborate, race was significantly related to all parenting 
factors, as in the primary study. However, for maternal sensitivity (βmeta = .10, p < .05; βprimary = -
.31, p < .05), acceptance (βmeta = .12, p < .05; βprimary = -.14, p < .05), and learning materials 
(βmeta = .06, p < .05; βprimary = -.18, p < .05), the direction was reversed (i.e., positive coefficients: 
Black parents exhibited more of the parenting behaviors) as compared to the primary study. 
Relationships of race with other parenting factors were of similar size to the primary study (see 
Table 3b). 
Summary of Replication Results 
To summarize the above comparisons between Cottrell et al.’s (2015) primary study and 
the current meta-analysis, we note several trends. With regard to bivariate correlations, (a) child 
cognitive test scores, (b) maternal sensitivity, (c) socioeconomic status variables (family income 
and maternal education), and (d) HOME variables (learning materials, acceptance, and physical 
environment) showed at least 5 of 10 correlation changes of at least .10 in magnitude.  
With regard to the regression of child cognitive test scores on all covariates and race, all 
but two of the covariates uniquely predict cognitive test scores in the same direction (positive or 
negative) in the meta-analytic data as in Cottrell et al.’s (2015) primary study. All nine of the 
mediation/indirect effects remained in the hypothesized directions, and all nine of the indirect 
effects were statistically significant in the meta-analytic data (when considering each mediator 
alone). In the meta-analytic data, the covariates explained 65.6% of the race gap in cognitive 
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scores, as compared to 83.9% of the gap explained by the same covariates in the Cottrell et al. 
(2015) primary study. 
With regard to the 3-Step Model, the following trends were found when comparing the 
meta-analytic results to the primary study results. For Step 1 (race to maternal advantage), the 
meta-analytic path coefficients between race and maternal advantage variables were similar to 
those found in the primary study. For Step 2 (maternal advantage to parenting factors), we found: 
(a) 4 out of 6 family income effects were the same (replicating the pattern of statistical 
significance and direction of effects) in the meta-analysis as in Cottrell et al. (2015), (b) 5 out of 
6 maternal verbal ability/knowledge effects were the same (replicating the pattern of statistical 
significance and direction of effects) in the meta-analysis as in Cottrell et al. (2015), and (c) only 
1 out of 6 maternal education effects were the same (replicating the pattern of statistical 
significance and direction of effects) in the meta-analysis as in Cottrell et al. (2015).  
For Step 3 (parenting factors to child cognitive scores), three paths replicated in the meta-
analysis (maternal sensitivity, learning materials, and birth order), one hypothesized path not 
supported in the primary study became supported in the meta-analysis (birthweight), one 
hypothesized path supported in the primary study became unsupported in the meta-analysis 
(physical environment), and one unsupported path from the primary study became supported in 
the opposite/wrong direction in the meta-analysis (acceptance). The additional path specified in 
the 3-Step Model with Verbal Socialization (from maternal verbal ability/knowledge to child 
cognitive scores) was replicated in the meta-analysis. Additionally, 3 of the 6 direct effects of 
race on parenting replicated in the meta-analysis (i.e., race to birthweight, physical environment, 
and birth order), but the other 3 direct effects of race on parenting were statistically significant in 
the opposite/wrong direction (i.e., race to maternal sensitivity, acceptance, and learning 
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materials: in the meta-analytic model, Black parents exhibited *more* of these parenting factors, 
after controlling for maternal advantage).  
Publication Bias 
We also examined publication bias among some of the correlations in our study. In all, 24 
meta-analytic correlations were based on meta-analysis of at least 10 primary studies, and could 
thus be used in the publication bias analysis (based on recommendations by Sterne et al., 2011 
noted earlier). 
Table 2 shows the results of the rank-order correlation test (Begg & Mazumdar, 1994), 
which estimates the unweighted correlation between the primary study effect sizes and their 
inverted standard errors (i.e., similar to square root of sample size). If a meta-analytic correlation 
is positive, publication bias would be evidenced by a negative rank-order correlation test, which 
suggests that small-sample studies with smaller effect sizes are missing from the meta-analytic 
database (cf. for a negative meta-analytic correlation, a positive rank order correlation would 
indicate publication bias). In Table 2, results varied greatly by each meta-analytic correlation. 
Because of the small number of samples for each rank-order correlation (k ranges from 10 to 46), 
even when using a liberal threshold for statistical significance of p < .10, only 3 of the rank-order 
correlations were statistically significant: (a) birthweight with child cognitive test scores 
(rr_primary,1/SE_primary) = -.36, p < .10), (b) maternal education with physical environment 
(rr_primary,1/SE_primary) = -.61, p < .05), and (c) income with maternal sensitivity (rr_primary,1/SE_primary) = 
.56, p < .05). Strictly speaking, only the first two of these rank-order correlations implies 
publication bias in the traditional sense, whereas the third rank-order correlation is positive, 
which does not imply publication bias. 
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 Funnel plots (Figure 3) for each included meta-analytic correlation examine the 
relationship of the effect size (i.e., primary sample correlations) and precision (i.e., the inverse of 
the sample standard error) of each sample. These funnel plots correspond to the rank-order 
correlations in Table 2. An asymmetric funnel plot suggests the potential presence of publication 
bias. Indeed, the funnel plot for birthweight and child cognitive test scores, and the funnel plot 
for maternal education and physical environment, both confirm the large negative rank-order 
correlations reported in Table 2. 
 Next, we examined the effects of removing correlations based on small primary study 
samples. As noted earlier, we conducted supplemental analyses in which we removed primary 
studies with a standard error greater than or equal to .10 from all meta-analytic correlations. This 
version of the analysis contains only 425 effect sizes, 222 fewer than the full meta-analysis. 
Table 2 shows that the large sample meta-analytic rank-order correlations tended to be stronger 
after removing small samples, especially among meta-analyses with positive correlations 
between primary study effect size and primary study precision. Table 3a shows the large sample 
meta-analytic correlations, which were very similar to the full meta-analytic correlations (only 3 
meta-analytic correlations changed by more than .02; all 3 correlations involved maternal 
sensitivity). This suggests that removing small samples affected rank-order correlations, but the 
meta-analytic correlations themselves largely remained the same. Overall, results suggest that 
publication bias was not a major factor in the meta-analytic correlations, to the extent that 
publications bias could be evaluated within the limits of the current meta-analytic data.  
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CHAPTER 5: DISCUSSION 
The purpose of this study was to attempt a meta-analytic replication of Cottrell et al. 
(2015) by conducting meta-analyses on the correlations included in the 3-Step Model of Adverse 
Impact and estimating the 3-Step structural equation model. The meta-analytic model could be 
compared to the Cottrell et al. (2015) primary study model in terms of magnitudes and statistical 
significance of bivariate correlations, regression coefficients, and model parameter estimates, as 
well as by the percent of the Black-White cognitive test score gap explained by the explanatory 
variables. This analysis helps to assess whether the empirical basis for the 3-Step Model is 
potentially dependent upon idiosyncrasies in the Cottrell et al. (2015) primary data. 
Results of the meta-analyses showed that: (a) meta-analytic bivariate correlations were 
generally similar to those found in the Cottrell et al. (2015) model (Table 3a), (b) all nine of the 
hypothesized explanatory variables, when considered alone, mediated the race gap in cognitive 
test scores with the same pattern of statistical significance as found in Cottrell et al.’s primary 
study (Table 4), (c) the nine covariates together explained 65.6% of the race gap, in contrast to 
83.9% of the race gap explained in Cottrell et al.’s (2015 primary study (Table 4), (d) the meta-
analytic overall model fit for the 3-Step Model was relatively adequate (CFI = .99, NNFI = .86, 
RMSEA = .103, SRMR = .016; Table 5), and (e) many of the 3-Step Model parameter estimates 
were similar to those found in Cottrell et al. (2015) in terms of direction and statistical 
significance (Table 3b). 
As noted earlier, differences between meta-analytic and primary study bivariate 
correlations were mainly found for correlations involving (a) child cognitive test scores, (b) 
maternal sensitivity, (c) socioeconomic status variables (family income and maternal education), 
and (d) HOME variables (learning materials, acceptance and physical environment). These 
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differences can be potentially explained, at least in part, by how some of these covariates were 
operationalized in the Cottrell et al. (2015) study. Importantly, three constructs—child cognitive 
test scores (i.e., g in Cottrell et al., 2015), maternal sensitivity, and family income—were 
indexed in Cottrell et al.’s primary study as latent intercepts from latent growth modeling 
(LGM), based on measures of these variables taken at 5 points of time (i.e., cognitive test scores, 
family income, and maternal sensitivity were modeled longitudinally using an intercept 
parameter). Modeling these constructs using time intercepts from LGM has the effect of 
correcting for some transient sources of random error across occasions (see Schmidt, Le, & 
Illies, 2003). Essentially, modeling child cognitive scores, maternal sensitivity, and family 
income as time intercepts could explain why these bivariate correlations were often larger in the 
Cottrell et al. (2015) primary study than in the current meta-analysis—the Cottrell et al. (2015) 
measures were essentially disattenuated for transient measurement error, whereas the meta-
analytic correlations were typically not disattenuated and were therefore smaller in magnitude. 
Conceptually, this could be interpreted as suggesting that Cottrell et al.’s (2015) 3-Step Model 
should be generalized to the level of stable, chronic individual differences in g, maternal 
sensitivity, and family income from ages 5 to 15, and would not be expected to replicate as 
strongly when using measures of these variables taken at a single time point (as was typically 
done by studies included in the meta-analysis). In other words, because latent growth model 
intercepts were utilized for several of these variables in Cottrell et al. (2015), results may differ 
from the meta-analysis (in which these constructs were not operationalized using latent growth 
model intercepts).   
Differences in meta-analytic correlations involving the HOME variables (i.e., acceptance, 
learning materials, and physical environment), as compared to the Cottrell et al. (2015) primary 
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study, could be at least in part accounted for by on the timing of the HOME measures (i.e., the 
child’s age when they were administered). Specifically, in Cottrell et al. (2015), the 54 month 
measure of the HOME variables was used because it corresponded most closely to the beginning 
of schooling for children, as well as to the first measure of child cognitive test scores used in the 
Cottrell et al. paper. In contrast, many of the studies included in the meta-analysis include as 
participants children who have generally not yet entered schooling (i.e., less than age 4; e.g., 
Ainsworth & Bell, 1972; Berlin et al., 2011; Bradley & Caldwell, 1984) or have already been in 
school for several years (i.e., 8 years old or older; e.g., Davis-Kean, 2005; Dubow & Luster, 
2005; Lauff, & Ingels, 2015; Rindermann, Hoang, & Baumeister, 2013). This suggests the 
possibility that the first year of schooling might be a critical period, during which features of the 
home environment (i.e., learning materials, acceptance, and physical environment) are more 
important for child cognitive development than at any other time. This could be due, for 
example, to the availability of resources and support at home during the time when children are 
being initially socialized to schooling itself. 
Finally, differences between Cottrell et al.’s (2015) primary study and the current meta-
analysis in maternal education correlations can potentially be attributed to two factors. First 
differences in correlations with the variables mentioned above (child cognitive test scores, 
maternal sensitivity, and the HOME variables). In other words, meta-analytic maternal education 
correlations were at least .10 smaller than primary study correlations only for child cognitive test 
scores, maternal sensitivity, and the HOME variables. Additionally, in Cottrell et al. (2015), 
maternal education was measured when the child was one month of age, whereas it was 
measured later in children’s lives in most of the other primary studies included in the meta-
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analysis. This suggests that perhaps maternal education is more likely to change early in a child’s 
life due to a mother deciding to pursue additional schooling. 
Results of the model regressing child cognitive test scores onto all explanatory variables 
and race, and onto each explanatory variable on race (see Table 4), show that the meta-analytic 
model explained 65.6% of the Black-White cognitive test score gap. This is a smaller proportion 
of the gap than Cottrell et al.’s (2015) primary study (83.9%). Additionally, although the 
explanatory variables mediated/explained a large portion of the race gap; the explanatory 
variables in the meta-analytic model did not fully mediate the relationship between race and 
cognitive test scores (as they had done in Cottrell et al.’s primary study). That is, the relationship 
between race and child cognitive test scores was still statistically significant (βmeta = -.13, p < 
.05) after controlling for the explanatory variables. This difference is likely due in part to the 
smaller correlations of the explanatory variables with cognitive test scores in the meta-analysis 
as compared to Cottrell et al.’s (2015) study. As mentioned earlier, a potential reason why child 
cognitive test scores had generally smaller correlations with the other variables in the meta-
analytic data may be because of the operationalization of child cognitive scores used in Cottrell 
et al. (2015; i.e., using latent growth model intercepts on a longitudinal dataset, which removed 
some transient measurement error from the measure of cognitive test scores). 
Aside from bivariate correlations and regression results, structural equation model 
parameter estimates tended to vary more greatly than the correlations, with some hypothesized 
paths changing directions (i.e., from positive to negative or vice-versa) as compared to the 
Cottrell et al. (2015) primary study. This suggest certain aspects of this model may not replicate 
in the meta-analytic test of the model. These changes might have been due, in part, to higher 
multicollinearity among some pairs of explanatory variables in the meta-analytic 3-Step model, 
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which used correlations corrected/disattenuated for both predictor and criterion unreliability (as 
opposed to Cottrell et al., 2015, which did not disattenuate correlations prior to analysis). For 
example, acceptance and maternal verbal ability/knowledge are correlated much more strongly in 
the meta-analytic 3-Step Model than in the primary study (rprimary = .36; rmeta = .37; ρmeta = .56), 
due in part to correction for low reliability. A similar pattern can be seen for the correlation of 
acceptance and maternal sensitivity (rprimary = .49; rmeta = .46; ρmeta = .64), the correlation between 
learning materials and maternal verbal ability/knowledge (rprimary = .45; rmeta = .40; ρmeta = .52), 
and the correlation between maternal sensitivity and physical environment (rprimary = .49; rmeta = 
.41; ρmeta = .58).  
Despite this, the meta-analytic model still showed support for many (though not all) of 
the same statistically significant paths theorized in the 3-Step Model. Specifically, the paths from 
race to maternal advantage factors were all statistically significant in the same direction with 
similar sized coefficients. Most of the hypothesized paths from maternal advantage factors to 
parenting factors were replicated (i.e., same statistical significance and same direction) for 
family income and maternal verbal ability/knowledge (though not for maternal education). Most 
of the hypothesized paths from parenting factors to child cognitive test scores were also 
replicated. The verbal socialization effect was also replicated in the meta-analytic model, as were 
some of the culturally-specific parenting factors (i.e., race to birthweight, physical environment, 
and birth order). Altogether, these meta-analytic results suggest the 3-Step Model is largely 
supported. 
Implications and Future Directions 
This meta-analysis has implications for theory, practice, and methodology. Implications 
for theory include the possibility that not all of the explanatory variables in the 3-Step Model 
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should be included in future analyses. For example, the results of the meta-analysis are most 
tenuous for acceptance and physical environment, because paths from these variables to child 
cognitive test scores changed directions from the primary study in the meta-analytic regression 
model as well as in the 3-Step Model. Specifically, in the meta-analytic 3-Step Model, the paths 
from acceptance (βmeta = -.17, p < .05; βprimary = .04, n.s.) and physical environment (βmeta = -.03, 
p < .05; βprimary = .08, p < .05) to child cognitive test scores were the opposite direction of what 
was hypothesized. Additionally, in the meta-analytic regression model, the effects of acceptance 
(βmeta = -.13, p < .05; βprimary = .04, n.s.) and physical environment  (βmeta = -.08, p < .05; βprimary = 
.08, n.s.) on the cognitive test score gap were in the opposite direction of what was hypothesized, 
and found, in the Cottrell et al. (2015) primary study. Additionally, only 1 of 6 paths of maternal 
education replicated in the 3-Step Model. On the basis of the above results, I re-analyzed the 
meta-analytic 3-Step Model and regression model after removing acceptance, physical 
environment, and maternal education from the model to examine changes to the overall model fit 
and the percent of the Black-White cognitive test score gap explained. Results showed that the fit 
of this version of the 3-Step Model had adequate fit for CFI and SRMR indices but less adequate 
fit for the NNFI and RMSEA (CFI = .99, NNFI = .86, RMSEA = .103, SRMR = .019). Fit 
statistics were very similar to the version with all variables included (CFI = .99, NNFI = .86, 
RMSEA = .103, SRMR = .016). The meta-analytic regression model with acceptance and 
physical environment removed explained 79.9% of the Black-White cognitive test score gap, 
14.3% more than the meta-analytic model with all 9 explanatory variables included. Thus, these 
post-hoc results show little change to the model fit as well as an increase in the percent of the 
cognitive test score gap explained after removing acceptance, physical environment, and 
maternal education. Therefore, I would consider the possibility of removing acceptance, physical 
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environment, and maternal education from the 3-Step Model in future studies to enhance the 
model’s parsimony (Cohen, 1990). 
An additional implication for theory is a better understanding of the percent of the 
cognitive test score gap explained by the 3-Step Model of Adverse Impact. It is important to 
understand how much of the cognitive test score gap is explained by this model and the extent to 
which the specific 3-Step Model paths were, or were not, replicated. Because the meta-analytic 
3-Step Model variables do not fully explain the gap, and because some of the paths in the model 
did not replicate (e.g., the paths of acceptance and physical environment to child cognitive test 
scores), it suggests that the 3-Step Model could be improved by removing some variables (e.g., 
acceptance and physical environment) and including other variables, such as neighborhood and 
school characteristics, in future research. 
 One implication for practice is that certain of the 3-Step Model explanatory variables 
may be more important than others for explaining (and perhaps eventually reducing) cognitive 
test score gaps. For example, family income and maternal education explain a greater amount of 
the cognitive test score gap in the meta-analysis than in the primary study. This suggests that 
interventions targeted at these variables may have downstream effects on reducing cognitive test 
score gaps and potentially reducing adverse impact. 
 An implication for methodology is that, as mentioned earlier, many of the differences 
between the primary study and meta-analysis are methodological (i.e., Cottrell et al. [2015] used 
latent growth modeling on longitudinal data and utilized the expectation maximization advanced 
missing data techniques [expectation maximization algorithm; Enders, 2001; Newman, 2009], 
whereas other studies generally did not use longitudinal data, nor advanced missing data 
techniques). This difference shows the potential importance of utilizing high-quality 
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methodological techniques for the results one finds. Thus, future analyses of 3-Step Model 
variables should, where feasible, utilized advanced missing data techniques (e.g., expectation 
maximization or multiple imputation; see Newman & Cottrell, 2015), longitudinal data, and 
latent growth modeling. 
 An additional implication for methodology is that this study provides an example of the 
advantages of meta-analysis over relying on single primary studies for producing believable 
results. As mentioned earlier, recent research has shown that many studies in psychology could 
not be replicated or had smaller effect sizes in replication attempts than in the original studies 
(Open Science Collaboration, 2015; cf. Gilbert, King, Pettigrew, & Wilson, 2016). This may be 
in part due to the emphasis on finding statistically significant results, which may result in 
problematic yet widespread techniques such as “p-hacking”, or conducting a study multiple 
times (or collecting more data) until a non-significant results becomes statistically significant, 
and then only the significant result is published (Head, Holman, Lanfear, Kahn, & Jennions, 
2015). The current meta-analysis has shown that while many of the 3-Step model paths were 
replicated, others (i.e., the paths from maternal education to parenting factors) were not. Thus, 
single studies of a model should be considered much more tenuous than model results based 
upon replication of those findings and meta-analysis (Ioannidis, 2005). This emphasizes the 
importance of replications of empirical studies for building theories explaining relationships 
amongst variables of interest. In turn, such replications can help begin to solve the replication 
crisis. 
 Finally, as noted earlier, possible reason for differences between the meta-analysis and 
the Cottrell et al. (2015) primary study in correlations involving HOME variables is based on the 
timing of the HOME variables in the primary study (54 months, right around the beginning of 
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schooling). In other words, one empirical research question that can be investigated based on 
these results is whether correlations of HOME variables with cognitive development are highest 
before schooling occurs. Future studies can use longitudinal data to answer this question. 
Limitations 
There are a number of potentially important variables that were not included in the 3-Step 
Model. Specifically, there may be mediators of the relationships between race and parenting 
factors, as well as between maternal verbal ability/knowledge and child cognitive test scores. For 
example, minority parents may be unable to secure key resources for their children’s cognitive 
development due to the neighborhood in which they live lacking educational resources. African 
Americans tend to be more highly concentrated in impoverished neighborhoods than poor 
Whites (Krieger et al., 1993). Black children are therefore more likely to be exposed to violence 
and health risks due to the dangers of poor neighborhoods. The persistence of anxiety based 
behaviors and low performance on tests in African Americans is likely in part due to 
environmental stress as a result of living in poor neighborhoods, where the lack of neighborhood 
resources leads to a great deal of anxiety (Barbarin & Soler, 1993). Greenman, Bodovski, and 
Reed (2011) interpreted their findings as showing that families in disadvantaged neighborhoods 
took children on fewer educational and cultural outings, and, partly as a result of reduced 
exposure to educational and cultural activities, children showed lower 5th grade math scores. 
Higher neighborhood disadvantage scores, such as a high percentage of parents without a high 
school education, high unemployment rate, and high percentage of families receiving social 
assistance, predicted reading ability scores 7 years later (Lloyd, Li, & Hertzman, 2010). 
Additionally, maternal verbal ability/knowledge may be related to child cognitive test 
scores in part based on language use during mothers’ interactions with their children. 
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Specifically, Hoff (2003) found that the number of word types (different word roots) and mean 
length of utterances that mothers used uniquely predicted child vocabulary in children from 16 to 
31 months of age. Importantly, Pan, Row, Singer, and Snow (2005) found that it was the 
diversity of vocabulary (number of different words) used by mothers, and not just the raw 
quantity of words, that predicted child vocabulary production growth. This suggests that verbal 
interaction with children even at very young ages is critical for cognitive development and that 
these variables should be explored in conjunction with the other variables in the 3-Step Model. 
Another limitation is one found in any meta-analysis: this research synthesis combines 
different kinds of studies that may not necessarily be comparable (i.e., apples and oranges; see 
Borenstein et al., 2009), and may include some low-quality studies (i.e., garbage in and garbage 
out). Though we did explore for the potential of publication bias, the analysis does not address 
some of the issues mentioned above. Many of the correlations included in this analysis featured 
only a few studies. Most of the meta-analytic correlations (30 out of 54 original meta-analyses) 
included fewer than 10 studies per correlation, meaning they are potentially more vulnerable to 
sampling error than larger meta-analyses would be (although less vulnerable to sampling error 
than a single primary study). Since unbiased estimates of these correlations are critical for 
understanding the applicability of the 3-Step Model, future studies should continue to measure 
and analyze the impact of all of these variables on each other, and future meta-analyses should 
examine these variables to better understand how they explain cognitive development. 
Additionally, as mentioned above, the meta-analytic SEM did not fully explain the Black-
White cognitive test score gap (65.6% of the gap explained). This suggests that other variables, 
such as variables surrounding school and neighborhood characteristics, should also be targeted as 
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included variables for understanding and potentially reducing Black-White cognitive test score 
gaps.  
Finally these results are nonexperimental, since all meta-analytic results are based on 
correlations. Although the 3-Step Model specifies a causal order for race, the explanatory 
variables, and child cognitive test scores, the causal relationships among these variables cannot 
be tested in this study. Thus, it would be premature to recommend interventions based on the 3-
Step model. Future studies should where feasible conduct experiments on these variables to 
establish causal relationships among the 3-Step Model variables. 
Conclusion 
The purpose of this paper was to attempt to replicate Cottrell et al.’s (2015) results 
supporting the 3-Step Model of Adverse Impact, using meta-analytic technique. Results showed 
that most of the paths from Cottrell et al.’s (2015) primary study were replicated. However, the 
percent of race gap explained is smaller in the meta-analysis as compared to the primary study 
(66% vs. 84%). These results highlight the need for continued research in this area, both within 
and outside of I/O Psychology, in order to continue to improve adverse impact theory and 
understand how to address problems in personnel selection and organizational diversity that are 
in part the result of Black-White cognitive test score gaps. 
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CHAPTER 6: FIGURES AND TABLES 
Figure 1a 
3-Step Model with Verbal Socialization and Culturally-Sensitive Parenting (from Cottrell, 
Newman, & Roisman, 2015) 
 
Figure 1b 
3-Step Model Parameter Estimates from Cottrell et al. (2015) 
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Figure 2  
Meta-Analytic 3-Step Model Parameter Estimates 
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Table 1 
Meta-Analytic Correlation Table 
Correlation k N ! " 95% C.I. 80% C.V. 
Acceptance, Birth order 2 870 -.04 -.06 [-.13,.01] [-.08,-.03] 
Acceptance, Birthweight 4 1,740 .07* .09* [.08, .10] [.09,.09] 
Acceptance, Child cognitive test 
scores 
30 24,072 .17* .21* [.18, .24] [.08, .35] 
Acceptance, Family income 18 12,225 .13* .16* [.12,.19] [.05,.26] 
Acceptance, Learning materials 7 11,773 .16* .23* [.13,.33] [-.02,.48] 
Acceptance, Maternal education 13 11,724 .17* .20* [.14,.26] [.04,.36] 
Acceptance, Maternal verbal test 
scores 
2 831 .37* .56* [.48,.63] [.48,.64] 
Acceptance, Maternal sensitivity 7 1,476 .46* .64* [.45,.83] [.19,1.0] 
Acceptance, Physical environment 5 1,898 .23* .37* [.19,.55] [-.04,.79] 
Acceptance, Race 7 11,545 -.23* -.28* [-.32,-.24] [-.37,-.20] 
Birth order, Birthweighta 4 8,242 .12* .12* [.08,.15] [.08,.16] 
Birth order, Child cognitive test 
scores 
18 654,208 -.10* -.11* [-.12,-.09] [-.15,-.07] 
Birth order, Family incomea 5 4,890 -.06 -.06 [-.13,.01] [-.15,.03] 
Birth order, Learning materials 3 933 -.11* -.14* [-.27,-.01] [-.31,.03] 
Birth order, Maternal educationa 6 3,257 -.12* -.12* [-.19,-.05] [-.22,-.02] 
Birth order, Maternal verbal test 
scores 
2 976 -.12* -.13* [-.17,-.10] [-.13,-.13] 
Birth order, Maternal sensitivity 2 874 -.06* -.07* [-.09,-.05] [-.07,-.07] 
Birth order, Physical environment 4 1,178 -.09 -.11 [-.25,.05] [-.34,.12] 
Birth order, Racea 4 4,282 .16* .16* [.14,.19] [.16,.16] 
Birthweight, Child cognitive test 
scores 
27 18,406 .15* .15* [.11,.19] [.02,.28] 
Birthweight, Family income 8 4,405 .08* .08* [.04,.12] [.04,.13] 
Birthweight, Learning materials 4 1,244 .06* .08* [.01,.16] [-.01,.17] 
Birthweight, Maternal educationa 13 36,447 .07* .07* [.06,.09] [.06,.09] 
Birthweight, Maternal verbal test 
scores 
7 9,006 .12* .13* [.10,.15] [.11,.15] 
Birthweight, Maternal sensitivity 7 1,911 .14* .16* [.07,.25] [.01,.32] 
Birthweight, Physical environment 2 837 .10* .13* [.12,.14] [.13,.13] 
Birthweight, Racea 12 1,545,562 -.18* -.18* [-.21,-.14] [-.25,-.10] 
Child cognitive test scores, Family 
income 
28 39,246 .33* .35* [.30,.39] [.19,.50] 
Child cognitive test scores, 
Learning materials 
37 34,539 .30* .38* [.34,.41] [.19,.56] 
Child cognitive test scores, 
Maternal education 
46 41,000 .37* .38* [.36,.41] [.27,.50] 
Child cognitive test scores, 
Maternal verbal test scores 
38 21,244 .45* .50* [.45,.55] [.26,.74] 
Child cognitive test scores, 
Maternal sensitivity 
25 6,415 .34* .40* [.34,.46] [.19,.61] 
Child cognitive test scores, 
Physical environment 
24 11,619 .19* .22* [.18,.27] [.06,.38] 
Family income, Learning materials 15 21,766 .36* .46* [.41,.52] [.29,.64] 
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Table 1 (cont.) 
Correlation k N ! " 95% C.I. 80% C.V. 
Family income, Maternal 
educationa 
26 53,043 .45* .45* [.41,.48] [.33,.56] 
Family income, Maternal verbal 
test scores 
10 6,015 .40* .42* [.35,.50] [.26,.58] 
Family income, Maternal 
sensitivity 
13 2,811 .31* .34* [.23,.46] [.06,.62] 
Family income, Physical 
environment 
12 5,634 .22* .26* [.20,.32] [.12,.41] 
Family income, Racea 19 379,075 -.35* -.35* [-.38,-.32] [-.43,-.27] 
Learning materials, Maternal 
education 
12 21,883 .29* .35* [.29,.41] [.19,.52] 
Learning materials, Maternal 
verbal test scores 
6 2,544 .40* .52* [.38,.67] [.23,.81] 
Learning materials, Maternal 
sensitivity 
6 1,507 .39* .58* [.35,.80] [.06,1.0] 
Learning materials, Physical 
environment 
9 4,770 .20* .31* [.21,.41] [-.00,.62] 
Learning materials, Race 6 20,028 -.25* -.30* [-.38,-.23] [-.44,-.17] 
Maternal education, Maternal 
verbal test scores 
12 4,972 .54* .59* [.53,.64] [.47,.70] 
Maternal education, Maternal 
sensitivity 
25 3,277 .31* .34* [.24,.44] [-.00,.68] 
Maternal education, Physical 
environment 
11 5,437 .20* .23* [.16,.31] [.06,.40] 
Maternal education, Racea 17 162,180 -.19* -.19* [-.23,-.16] [-.28,-.11] 
Maternal verbal test scores, 
Maternal sensitivity 
4 1,036 .50* .62* [.34,.91] [.16,1.0] 
Maternal verbal test scores, 
Physical environment 
4 1,070 .29* .38* [.26,.51] [.18,.58] 
Maternal verbal test scores, Race 6 9,816 -.55* -.59* [-.62,-.56] [-.64,-.55] 
Maternal sensitivity, Physical 
environment 
4 1,007 .41* .58* [.35,.82] [.15,1.0] 
Maternal sensitivity, Race 6 2,401 -.31* -.34* [-.50,-.18] [-.61,-.06] 
Physical environment, Race 2 870 -.31* -.39* [-.40,-.39] [-.39,-.39] 
*Note: C.I. = Confidence Interval, C.V. = Credibility Interval 
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Table 2 
Publication Bias Rank-Order Correlations between Primary Study Effect Size and Primary Study 
Inverse Standard Error, for Meta-Analytic Correlations Included in Publication Bias Analyses 
Variables 
Meta-
Analysis 
Corr(r,1/SE) 
Meta-Analysis 
k (N) 
Large 
Sample 
Meta-
Analysis 
Corr(r, 1/SE) 
Large Sample 
Meta-Analysis k 
(N) 
Acceptance, Child 
cognitive test scores -0.03 30 (24,072) 0.18 15 (23,252) 
Acceptance, Family 
income -0.04 18 (12,225) 0.35 11 (11,856) 
Acceptance, Maternal 
education -0.25 13 (11,724) 0.11 5 (11,326) 
Birth order, Child 
cognitive test scores -0.04 18 (654,208) 0.25 12 (653,869) 
Birthweight, Child 
cognitive test scores -0.36 27 (18,406) -0.46 20 (18,405) 
Birthweight, Maternal 
education -0.01 13 (36,447) -0.11 9 (36,185) 
Birthweight, Race 0.21 13 (1,545,862) 0.08 11 (1,545,796) 
Child cognitive test 
scores, Family income 0.19 28 (39,246) 0.17 21 (38,908) 
Child cognitive test 
scores, Learning 
materials 0.01 37 (34,539) 0.17 22 (33,723) 
Child cognitive test 
scores, Maternal 
education 0.22 46 (41,000) 0.35 31 (40,150) 
Child cognitive test 
scores, Maternal 
sensitivity 0.28 25 (6,415) 0.11 11 (5,628) 
Child cognitive test 
scores, Maternal verbal 
ability/knowledge 0.22 38 (21,244) 0.26 30 (20,751) 
Child cognitive test 
scores, Physical 
environment -0.19 24 (11,619) -0.21 11 (10,899) 
Family income, 
Learning materials -0.23 15 (21,766) -0.09 10 (21,538) 
Family income, 
Maternal education 0.29 27 (53,043) 0.51 19 (52,716) 
Family income, 
Maternal sensitivity 0.56 13 (2,811) 0.65 8 (2,521) 
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Table 2 (cont.) 
Family income, 
Maternal verbal 
ability/knowledge 0.13 10 (6,015) 0.40 9 (5,955) 
Family income, Physical 
environment -0.31 12 (5,634) -0.28 6 (5,321) 
Family income, Race -0.25 19 (379,075) -0.30 18 (379,015) 
Learning materials, 
Maternal education -0.09 12 (21,883) -0.48 10 (21,796) 
Maternal education, 
Maternal sensitivity 0.12 25 (3,277) 0.67 8 (2,379) 
Maternal education, 
Maternal verbal 
ability/knowledge 0.40 12 (4,972) 0.44 8 (4,727) 
Maternal education, 
Physical environment -0.61 11 (5,437) -0.38 7 (5,293) 
Maternal education, 
Race -0.23 17 (162,180) -0.40 15 (162,054) 
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Table 3a 
Correlation Comparisons from Cottrell et al. (2015) and Meta-Analysis 
Correlation 
Cottrell et al., 
2015 
Correlations 
Meta-Analytic 
Correlations  
[Large sample 
Meta-Analysis] 
Corrected  
Meta-Analysis 
Correlations 
Acceptance, Birth order -0.03 -0.04 [-0.03] -0.06 
Acceptance, Birthweight 0.07 0.07* [0.07*] 0.09* 
Acceptance, Child cognitive test 
scores†† 0.38* 0.17* [0.17]* 0.21* 
Acceptance, Family income†† 0.28* 0.13* [0.13*] 0.16* 
Acceptance, Learning 
materials†† 0.37* 0.16* [0.16*] 0.23* 
Acceptance, Maternal 
education†† 0.37* 0.17* [0.16*] 0.20* 
Acceptance, Maternal verbal 
ability/knowledge 0.36* 0.37* [0.36*] 0.56* 
Acceptance, Maternal sensitivity 0.49* 0.46* [0.53*] 0.64* 
Acceptance, Physical 
environment†† 0.35* 0.23* [0.23*] 0.37* 
Acceptance, Race -0.26* -0.23* [-0.23*] -0.28* 
Birth order, Birthweight 0.04 0.12* [0.12*] 0.12* 
Birth order, Child cognitive test 
scores†† -0.26* -0.10* [-0.10*] -0.11* 
Birth order, Family income†† -0.21* -0.06 [-0.06] -0.06 
Birth order, Learning materials -0.11* -0.11* [-0.11*] -0.14* 
Birth order, Maternal education -0.11* -0.12* [-0.13*] -0.12* 
Birth order, Maternal verbal 
ability/knowledge -0.11* -0.12* [-0.12*] -0.13* 
Birth order, Maternal sensitivity -0.06 -0.06* [-0.06*] -0.07* 
Birth order, Physical 
environment -0.12* -0.09 [-0.06] -0.11 
Birth order, Race 0.13* 0.16* [0.17*] 0.16* 
Birthweight, Child cognitive test 
scores 0.16* 0.15* [0.14*] 0.15* 
Birthweight, Family income 0.04 0.08* [0.09*] 0.08* 
Birthweight, Learning materials 0.07 0.06* [0.05*] 0.08* 
Birthweight, Maternal education 0.11* 0.07* [0.07*] 0.07* 
Birthweight, Maternal verbal 
ability/knowledge 0.16* 0.12* [0.12*] 0.13* 
Birthweight, Maternal sensitivity 0.18* 0.14* [0.14*] 0.16* 
Birthweight, Physical 
environment 0.10* 0.10* [0.10*] 0.13* 
Birthweight, Race -0.19* -0.18* [-0.18*] -0.18* 
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Child cognitive test scores, 
Family income†† 0.46* 0.33* [0.33*] 0.35* 
Child cognitive test scores, 
Learning materials†† 0.47* 0.30* [0.30*] 0.38* 
Child cognitive test scores, 
Maternal education†† 0.52* 0.37* [0.37*] 0.38* 
Child cognitive test scores, 
Maternal verbal 
ability/knowledge†† 0.62* 0.45* [0.45*] 0.50* 
Child cognitive test scores, 
Maternal sensitivity†† 0.63* 0.34* [0.35*] 0.40* 
Child cognitive test scores, 
Physical environment†† 0.41* 0.19* [0.19*] 0.22* 
Child cognitive test scores, Race -0.43* -0.36* [-0.36*] -0.36* 
Family income, Learning 
materials 0.44* 0.36* [0.36*] 0.46* 
Family income, Maternal 
education 0.50* 0.45* [0.45*] 0.45* 
Family income, Maternal verbal 
ability/knowledge 0.46* 0.40* [0.40*] 0.42* 
Family income, Maternal 
sensitivity†† 0.51* 0.31* [0.32*] 0.34* 
Family income, Physical 
environment†† 0.35* 0.22* [0.22*] 0.26* 
Family income, Race -0.30* -0.35* [-0.35*] -0.35* 
Learning materials, Maternal 
education†† 0.50* 0.29* [0.29*] 0.35* 
Learning materials, Maternal 
verbal ability/knowledge 0.45* 0.40* [0.40*] 0.52* 
Learning materials, Maternal 
sensitivity†† 0.55* 0.39* [0.41*] 0.58* 
Learning materials, Physical†† 0.37* 0.20* [0.19*] 0.31* 
Learning materials, Race†† -0.35* -0.25* [-0.25*] -0.30* 
Maternal education, Maternal 
verbal ability/knowledge 0.63* 0.54* [0.54*] 0.59* 
Maternal education, Maternal 
sensitivity†† 0.61* 0.31* [0.32*] 0.34* 
Maternal education, Physical 
environment†† 0.35* 0.20* [0.19*] 0.23* 
Maternal education, Race -0.23* -0.19* [-0.19*] -0.19* 
Maternal verbal 
ability/knowledge, Maternal 
sensitivity†† 0.62* 0.50* [0.57*] 0.62* 
Table 3a (cont.) 
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Maternal verbal 
ability/knowledge, Physical 
environment 0.31* 0.29* [0.29*] 0.38* 
Maternal verbal 
ability/knowledge, Race†† -0.43* -0.55* [-0.55*] -0.59* 
Maternal sensitivity, Physical 
environment 0.49* 0.41* [0.49*] 0.58* 
Maternal sensitivity, Race†† -0.51* -0.31* [-0.31*] -0.34* 
Physical environment, Race -0.31* -0.31* [-0.31*] -0.39* 
*p < .05;  
†† Difference between Cottrell et al. (2015) correlation and the uncorrected meta-analytic 
correlation is ≥ .10 
  
Table 3a (cont.) 
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Table 3b 
Cottrell et al. (2015) and Meta-Analysis Path Coefficients 
Path 
Cottrell et al. 
(2015) 
Meta-
Analysis 
Race to Family income -0.30* -0.35* 
Race to Maternal education -0.23* -0.19* 
Race to Maternal verbal ability/knowledge -0.43* -0.59* 
Race to Maternal sensitivity -0.31* 0.10* 
Family income to Maternal sensitivity 0.14* 0.13* 
Maternal education to Maternal sensitivity 0.32* -0.10* 
Maternal verbal ability/knowledge to Maternal sensitivity 0.23* 0.69* 
Race to Acceptance -0.14* 0.12* 
Family income to Acceptance 0.05 -0.03 
Maternal education to Acceptance 0.22* -0.21* 
Maternal verbal ability/knowledge to Acceptance 0.14* 0.77* 
Race to Physical environment -0.20* -0.25* 
Family income to Physical environment 0.17* 0.08* 
Maternal education to Physical environment 0.19* 0.04 
Maternal verbal ability/knowledge to Physical 
environment 0.03 0.18* 
Race to Learning materials -0.18* 0.06* 
Family income to Learning materials 0.17* 0.31* 
Maternal education to Learning materials 0.29* -0.04 
Maternal verbal ability/knowledge to Learning materials 0.12* 0.45* 
Race to Birth order 0.08* 0.17* 
Family income to Birth order -0.20* 0.04 
Maternal education to Birth order 0.02 -0.12* 
Maternal verbal ability/knowledge to Birth order 0.00 0.02 
Race to Birthweight -0.16* -0.16* 
Family income to Birthweight -0.09* 0.01 
Maternal education to Birthweight 0.08 0.04 
Maternal verbal ability/knowledge to Birthweight 0.08 0.01 
Maternal Sensitivity to Child cognitive test scores 0.28* 0.20* 
Acceptance to Child cognitive test scores 0.04 -0.17* 
Physical environment to Child cognitive test scores 0.08* -0.03 
Learning materials to Child cognitive test scores 0.09* 0.07* 
Birth order to Child cognitive test scores -0.18* -0.05* 
Birthweight to Child cognitive test scores 0.04 0.08* 
Maternal verbal ability/knowledge to Child cognitive test 
scores 0.35* 0.43* 
Note. Coefficients are standardized. *p < .05. 
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Table 4 
Percent of Race Gap Explained by Each Covariate: Primary Study and Meta-Analysis 
 Cottrell, Newman, & Roisman (2015) Meta-Analysis 
 Each covariate 
alone 
Full model Full model Each covariate 
alone 
Full Model Full model 
 
Predictor variables 
Indirect Effect Size 
(% of Race Gap 
Explained) 
Regression 
coefficients 
Indirect Effect 
Size (% of Race 
Gap Explained) 
Indirect Effect 
Size (% of 
Race Gap 
Explained) 
Regression 
coefficients 
Indirect Effect 
Size (% of 
Race Gap 
Explained) 
Race (W = 0, B = 1)  -.07   -.13*  
Maternal sensitivity  -.267* (61.9%) .21*  -.108* (25.2%) -.104* (28.7%) .22* -.074* (20.4%) 
Acceptance  -.073* (17.2%) .04  -.011 (2.7%) -.033* (9.1%) -.13* .038* (-10.5%) 
Physical environment  -.089* (20.7%) .08*  -.023* (5.4%) -.037* (10.2%) -.08* .030* (-8.3%) 
Learning materials  -.126* (29.3%) .08*  -.029* (6.8%) -.089* (24.5%) .04 -.013 (3.6%) 
Birth order  -.026* (6.1%) -.17*  -.022* (5.1%) -.008* (2.2%) -.04* -.006* (1.7%) 
Birthweight  -.013 (3.1%) .03  -.006 (1.5%) -.016* (4.4%) .07* -.012* (3.3%) 
Maternal verbal 
ability/knowledge 
 -.238* (54.6%) .33*  -.142* (33.5%) -.261* (71.7%) .25* -.150* (41.3%) 
Family income  -.098* (22.8%) .01  -.002 (0.5%) -.088* (24.2%) .08* -.028* (7.7%) 
Maternal education  -.103* (23.8%) .06  -.014 (3.2%) -.063* (17.4%) .12* -.023* (6.3%) 
Total % of Race Gap 
Explained 
N/A N/A 83.9% N/A N/A 65.6% 
Note. Coefficients are standardized. *p < .05.  
The % of race gap explained is calculated by dividing each indirect effect by the total effect of race on cognitive test scores (b = -.42 
for Cottrell et al., 2015; b = -.363 for current meta-analysis). The “Total % of Race Gap Explained” is calculated by dividing the “total 
indirect” effect (from Mplus) by the total effect of race on cognitive test scores.  
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Table 5 
Meta-Analytic 3-Step Model Fit Statistics 
Note. df = degrees of freedom; CFI = comparative fit index; NNFI = non-normed fit index; RMSEA = root mean square error of 
approximation; CI = confidence interval.  
Model χ2(df) CFI NNFI RMSEA  (90% CI) 
SRMR 
Model A: 3-Step Model 806.50 (10) .93 .60 .171 (.161, .181) .054 
Model B: 3-Step Model with Verbal Socialization 468.41 (9) .96 .75 .137 (.126, .148) .032 
Model C: 3-Step Model with Verbal Socialization 
and Culturally-Specific Parenting 
90.13 (3) .99 .86 .103 (.085, .122) .016 
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Figure 3: Funnel Plots for Publication Bias Analyses, with Cottrell et al. (2015) Label and Large Sample Meta-Analysis Cutoff 
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Figure 3 (cont.) 
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Figure 3 (cont.) 
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Figure 3 (cont.) 
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Figure 3 (cont.)
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Table 6 
List and Characteristics of Studies Included in Meta-Analysis 
Study Type of 
Study 
Variables 
included in 
Meta-
Analysis 
Sample Scales used 
(where 
applicable) 
N(s) Reliability Correlations: 
r (ρ)* 
Aarnoudse-
Moens, 
Weisglas-
Kuperus, van 
Goudoever, & 
Oosterlaan 
(2009) 
Meta-
analysis 
(no 
overlapping 
primary 
studies with 
current 
literature 
search) 
Birthweight 
Child 
cognitive 
test scores 
Studies featuring 
academic 
achievement, 
behavioral 
problems, and 
executive function 
of very low 
birthweight 
individuals 
Child cognitive 
test scores: 
Woodcock-
Johnson Tests 
of 
Achievement, 
Wide Range 
Achievement 
Tests (WRAT), 
Wechsler 
Individual 
Achievement 
Test, Woodcock 
Reading 
Mastery Test-
Revised (Math, 
Reading, and 
Spelling) 
2,618 Not reported Birthweight, 
child 
cognitive test 
scores: .28 
(.29) 
Ackerman-
Ross & 
Khanna 
(1989) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
3-year olds from 
two day care centers 
in Memphis 
Child cognitive 
test scores: 
Stanford Binet 
Form L-M 
40 Not reported Birth order, 
child 
cognitive test 
scores: .15 
(.15) 
Birth order, 
family 
income: -.23 
Birth order, 
maternal 
education: 
.18 
Child 
cognitive test 
scores, 
family 
income: .30 
(.32) 
Child 
cognitive test 
scores, 
maternal 
education: 
.42 (.44) 
Family 
income, 
maternal 
education: 
.28 
 
Ainsworth & 
Bell (1972) 
Journal 
article 
Child 
cognitive 
test scores  
Learning 
materials 
Maternal 
sensitivity 
Mother-infant pairs 
from white, middle-
class, Baltimore 
Child cognitive 
test scores: 
Griffiths Scale 
Maternal 
sensitivity: 
observation and 
coding of 
mother-infant 
interaction 
26 Not reported Child 
cognitive test 
scores, 
learning 
materials: 
.36 (.46) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.46 (.53) 
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Table 6 (cont.) 
Akai (2007) Unpublished 
study 
(dissertation
) 
Learning 
materials 
Maternal 
sensitivity 
Mothers and infants 
from the Parenting 
for the First Time 
Project from 
Birmingham, 
Alabama, 
Washington DC, 
Kansas City and 
South Bend, Indiana 
Maternal 
sensitivity: 
mother-infant 
observation 
rating nurturing 
behavior 
Learning 
materials: 
HOME 
inventory 
checklist 
 
399 Not reported Learning 
materials, 
maternal 
sensitivity: 
.20 (.28) 
Albright & 
Tamis-
Lemonda 
(2002) 
Journal 
article 
Learning 
materials 
Maternal 
sensitivity 
Maternal 
verbal test 
scores 
Physical 
environment 
Mothers and 18-30 
month children from 
a hospital in a large 
metropolitan city 
Learning 
materials: 
HOME 
measure. 
Maternal 
sensitivity: 
Meadow-Orlans 
& Steinberg 
(1993) scale for 
quality of 
mother child-
interaction 
Maternal verbal 
test scores: 
Raven’s (Raven 
et al., 1992) 
standard 
progressive 
matrices. 
Physical 
environment: 
HOME 
53 Learning 
materials: 
not reported 
Maternal 
sensitivity: 
.80 
Maternal 
verbal 
ability: .97 
Physical 
environment
: .85 
Learning 
materials, 
maternal 
sensitivity: 
.22 (.31) 
Learning 
materials, 
maternal 
verbal test 
scores: .05 
(.05) 
Learning 
materials, 
physical 
environment: 
.30 (.43) 
Maternal 
verbal test 
scores, 
maternal 
sensitivity: -
.22 (-.25) 
Maternal 
verbal test 
scores, 
physical 
environment: 
-.06 (-.07) 
Maternal 
sensitivity, 
physical 
environment: 
.03 (.04) 
 
Allen (1998) Unpublished 
dissertation 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
verbal test 
scores 
Subjects from the 
Henry Ford Hospital 
Developmental 
Assessment Clinic 
and Pediatric Clinic 
Child cognitive 
test scores: 
Bayley MDI 
Maternal verbal 
test scores: 
PPVT 
38 Not reported Birthweight, 
child 
cognitive test 
scores: .26 
(.27) 
Birthweight, 
maternal 
verbal test 
scores: .02 
(.02) 
Azak (2012) Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
sensitivity 
 
Families from 
hospitals and other 
health care 
institutions in Oslo, 
Norway. 
Child cognitive 
test scores: 
Mullen Scales 
of Early 
Learning 
(Mullen, 1995) 
50 Child 
cognitive 
test scores: 
.96 
Maternal 
sensitivity: 
.88 
 
Birthweight, 
child 
cognitive test 
scores: .28 
(.28) 
Birthweight, 
maternal 
education:  
-.15 
Birthweight, 
maternal 
sensitivity: 
.22 (.24) 
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Child 
cognitive test 
scores, 
maternal 
education: 
.19 (.20) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.15 (.17) 
Maternal 
education, 
maternal 
sensitivity: 
.22 (.24) 
 
Bacharach & 
Baumeister 
(1998) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
verbal test 
scores 
Family 
income 
Children in the 
follow up group of 
the Infant Health 
and Development 
Program (IDHP) 
Child cognitive 
test scores: 
Stanford Binet 
IQ 
Maternal verbal 
test scores: 
Peabody Picture 
Vocabulary 
Test-Revised 
(PPVT-R) 
Follow-up: 
453 
Treatment: 
293 
Not reported Child 
cognitive test 
scores, 
family 
income 
(treatment): 
.32 (.34) 
Child 
cognitive test 
scores, 
family 
income 
(follow-up): 
.52 (.55) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores 
(treatment): 
.43 (.49) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores 
(follow-up): 
.47 (.53) 
Family 
income, 
maternal 
verbal test 
scores 
(treatment): 
.48 (.51) 
Family 
income, 
maternal 
verbal test 
scores 
(follow-up): 
.50 (.53) 
Baharudin & 
Luster (1998) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
cognitive 
test scores 
Select participants 
from National 
Longitudinal Survey 
of Youth (NLSY-
79) 
Child cognitive 
test scores: 
Peabody 
Individual 
Achievement 
Test (PIAT; 
Dunn & 
397-898 Child 
cognitive 
test scores: 
Not reported 
Maternal 
cognitive 
test scores: 
.90 
Child 
cognitive test 
scores, 
family 
income: .19 
(.20) 
Child 
cognitive test 
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Maternal 
education 
Race 
Markwardt 
(1970) 
Maternal test 
scores: Armed 
Forces 
Qualification 
Test (AFQT; 
U.S. 
Department of 
Defense, 1982) 
scores, 
maternal 
education: 
.19 (.20) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .35 
(.40) 
Family 
income, 
race: -.23 
Maternal 
education, 
race: .05 
Maternal 
cognitive test 
scores, race: 
-.58 (-.61) 
Beckwith, 
Rodning, & 
Cohen (1992) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
12-year old children, 
and their mothers, 
born preterm at the 
UCLA hospital 
between 1972 and 
1974 
Child cognitive 
test scores: 
Wechsler 
Intelligence 
Scale for 
Children – 
Revised 
(WISC-R) 
Maternal 
sensitivity: 
Videotaped 20-
minute 
interaction in 
two laboratory 
tasks 
44 Child 
cognitive 
test scores: 
Not 
reported. 
Maternal 
sensitivity: 
.84 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.28 (.32) 
Bee et al. 
(1982) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
First-time mothers 
and their infants 
from an HMO in 
Seattle, Washington 
in 1973-1974 
Child cognitive 
test scores: 
Stanford Binet 
IQ test, 
188, 163 Not reported Birthweight, 
maternal 
education: 
.18 
Child 
cognitive test 
scores, 
maternal 
education: 
.31 (.33) 
Bennett, 
Bendersky, & 
Lewis (2008) 
Journal 
article 
Child 
cognitive 
test scores  
Maternal 
verbal test 
scores 
Mothers and 
children recruited 
from hospital in 
Trenton, NJ, and the 
Medical College of 
Pennsylvania in 
Philadelphia  
Child cognitive 
test scores: 
Stanford-Binet 
Intelligence 
Scale IV. 
Maternal verbal 
test scores: 
PPVT-R 
Boys: 120 
Girls: 111 
Not reported Child 
cognitive test 
scores, 
maternal 
verbal test 
scores 
(Boys): .32 
(.37) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores 
(Girls): .41 
(.46) 
Benson (2014) Unpublished 
dissertation 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Children and their 
primary caregivers 
recruited in 
Albuquerque, New 
Mexico 
Child cognitive 
test scores: 
BSID-III 
Acceptance, 
Learning 
materials, 
physical 
5-24 Not reported Acceptance, 
child 
cognitive test 
scores: .33 
(.40) 
Acceptance, 
maternal 
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Physical 
environment 
 
environment: 
HOME 
education: 
.27 (.32) 
Child 
cognitive test 
scores, 
learning 
materials: 
.22 (.28) 
Child 
cognitive test 
scores, 
physical 
environment: 
.70 (.85) 
Learning 
materials, 
maternal 
education: 
.44 (.54) 
Maternal 
education, 
physical 
environment: 
.51 (.58) 
Berlin et al. 
(2011)  
Journal 
article 
Acceptance 
Family 
income 
Maternal 
education 
Race 
Children from six 
sites of the Early 
Head Start Research 
and Evaluation 
Project (EHRSE) 
Acceptance: 
report if child 
had been 
spanked in the 
past week 
(reverse coded 
in meta-
analysis) 
Program: 
490 
Control: 455 
Not reported Acceptance, 
family 
income 
(Program): 
.05 (.06) 
Acceptance, 
family 
income 
(Control): 
.07 (.08) 
Acceptance, 
maternal 
education 
(Program): 
.01 (.01) 
Acceptance, 
maternal 
education 
(Control): 
.01 (.01) 
Acceptance, 
race 
(Program): -
.18 (-.22) 
Acceptance, 
race 
(Control): -
.14 (-.17) 
Family 
income, 
maternal 
education 
(Program): 
.17 
Family 
income, 
maternal 
education 
(Control): 
.14 
Family 
income, race 
(Program): -
.18 
Family 
income, race 
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(Control): -
.08 
Maternal 
education, 
race 
(Program): 
.04 
Maternal 
education, 
race 
(Control): -
.03 
Bigelow et al. 
(2010)  
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
42 4-month old 
infants and their 
mothers from a 
university town in 
eastern Canada 
Maternal 
sensitivity: 
observation 
rated attention, 
smiling, and 
vocalizations 
using “REAL-
TIME” coding 
program 
(Symons, 
Acton, & 
Moran, 1990) 
42 Maternal 
sensitivity: 
.94  
Maternal 
education, 
maternal 
sensitivity: 
.25 (.27) 
Biringen 
(1990) 
Journal 
article 
Acceptance 
Maternal 
sensitivity 
Mothers of infants 
between 11 and 19 
months 
Acceptance: 
Mother-Father-
Peer Scale 
(Epstein, 1983). 
Maternal 
sensitivity: 
Maternal 
sensitivity Scale 
(Ainsworth et 
al., 1978) 
127 Acceptance: 
.93. 
Maternal 
sensitivity: 
.97 
Acceptance, 
maternal 
sensitivity: 
.70 (.74) 
Black et al. 
(2004) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Families from a 
low-family income 
resettlement 
community in New 
Delhi, India 
Child cognitive 
test scores: 
Bayley Mental 
Development 
Index (MDI;  
150 Not reported Birthweight, 
child 
cognitive test 
scores: .34 
(.35) 
Black, 
Devereux, & 
Salvanes 
(2011) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Birth records of all 
Norwegian births 
from 1967-1998 
Child cognitive 
test scores: 
composite of 
arithmetic, 
word 
similarities, and 
figures tests 
(Sundet et al., 
2004) 
388,405 Not reported Birth order, 
child 
cognitive test 
scores: -.08 
(-.08) 
Black, 
Dubowitz, 
Krishnakumar
, & Starr 
(2007) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
verbal test 
scores 
Infants recruited 
from 1989-1992 
from pediatric 
primary care clinics 
that serve low-
family income, 
urban communities 
Child cognitive 
test scores: 
Vocabulary and 
block design 
subtests of the 
Wechsler 
Intelligence 
Scale for 
Children-III 
Maternal verbal 
test scores: 
comprehension 
and vocabulary 
subscales of the 
Wechsler Adult 
Intelligence 
Scale (WAIS) 
189 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.18 (.19) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .21 
(.24) 
Black et al. 
(2016) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Families of infants 
and preschoolers 
from rural villages 
in the Nalognda 
District of 
Child cognitive 
test scores: 
Mullen Scales 
of Early 
Learning 
Infant: 521 
Preschoolers
: 321 
Not reported Child 
cognitive test 
scores, 
maternal 
education 
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Telangana, India as 
part of Project Grow 
Smart 
Receptive and 
Expressive 
Language 
subscales 
(Infant): .09 
(.09) 
Child 
cognitive test 
scores, 
maternal 
education 
(Preschool): 
.11 (.11) 
Blair (2001) Journal 
article 
Child 
cognitive 
test scores 
Maternal 
verbal test 
scores 
Parents and children 
from the Infant 
Growth Project 
Child cognitive 
test scores: 
Wechsler 
Preschool and 
Primary Scale 
of Intelligence 
(WPPSI; 
Wechsler, 
1967) 
Maternal verbal 
test scores: 
PPVT-R 
220 Not reported Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .17 
(.19) 
Bornstein & 
Tamis-
Lemonda 
(1997) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mothers and their 
children recruited 
from obstetric and 
pediatric groups in a 
large metropolitan 
area 
Child cognitive 
test scores: 
Early Language 
Interview (ELI; 
Bates et al., 
1988). 
Maternal 
sensitivity: 
Videotaped 
play sessions 
rated by 
observers 
36 Child 
cognitive 
test scores: 
.90 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.21 (.24) 
Bracken, 
Howell, & 
Crain (1993) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
verbal test 
scores 
Race 
Mother-child pairs 
from a diverse range 
of socioeconomic 
status and 
background 
Child cognitive 
test scores: 
Bracken Basic 
Concepts Scale 
(Bracken, 
1984), PPVT-R, 
Raven’s 
Progressive 
Matrices 
(Raven, 1986). 
Maternal verbal 
test scores: 
PPVT-R 
60 Not reported Child 
cognitive test 
scores, 
family 
income: .46 
(.48) 
Child 
cognitive test 
scores, 
maternal 
education: 
.44 (.46) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .59 
(.70) 
Family 
income, 
maternal 
verbal test 
scores: .57 
(.60) 
Family 
income, 
race: -.39 
Maternal 
education, 
maternal 
verbal test 
scores: .64 
(.70) 
Maternal 
education, 
race: -.46 
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Maternal 
verbal test 
scores, race: 
-.53 (-.57) 
 
Bradley & 
Caldwell 
(1981)  
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
African-American 
children from Little 
Rock, Arkansas 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Stanford-Binet 
Intelligence 
Scale 
60 Not reported Acceptance, 
child 
cognitive test 
scores: .05 
(.06) 
Child 
cognitive test 
scores, 
learning 
materials: 
.47 (.60) 
Child 
cognitive test 
scores, 
physical 
environment: 
.33 (.40) 
 
Bradley & 
Caldwell 
(1984) 
Journal 
article 
Acceptance 
Birth order 
Learning 
materials 
Physical 
environment 
Race 
Children and their 
families from Little 
Rock, Arkansas 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
79 Not 
Reported 
Acceptance, 
birth order: -
.16 (-.21). 
Acceptance, 
race: -.17 (-
.20) 
Birth order, 
learning 
materials: -
.29 (-.38) 
Birth order, 
physical 
environment: 
-.40 (-.46) 
Learning 
materials, 
race: -.51 (-
.62) 
Physical 
environment, 
race: -.32 (-
.40) 
Bradley, 
Caldwell, 
Rock, 
Hamrick,& 
Harris (1988) 
Journal 
article 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Physical 
environment 
Children and their 
families from Little 
Rock, Arkansas 
Learning 
materials, 
physical 
environment: 
HOME 
Child cognitive 
test scores: 
Science 
Research 
Associates 
achievement 
test scores 
124 Learning 
materials: 
.68 
Physical 
environment
: .76 
Child 
cognitive 
test scores: 
Not reported 
Child 
cognitive test 
scores, 
learning 
materials: 
.32 (.41) 
Child 
cognitive test 
scores, 
physical 
environment: 
.35 (.42) 
Learning 
materials, 
maternal 
education: 
.46 (.56) 
Maternal 
education, 
physical 
environment: 
.36 (.41) 
Bradley et al. 
(1989)  
Journal 
article 
Acceptance Families from 
around the United 
States and Canada 
Acceptance, 
Learning 
materials, 
366-931 Not reported Acceptance, 
child 
cognitive test 
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Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Physical 
environment 
from six project 
sites 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Stanford-Binet 
scores: .27 
(.33) 
Acceptance, 
maternal 
education: 
.22 (.26) 
Child 
cognitive test 
scores, 
learning 
materials: 
.44 (.57) 
Child 
cognitive test 
scores, 
maternal 
education: 
.49 (.51) 
Child 
cognitive test 
scores, 
physical 
environment: 
.21 (.26) 
Learning 
materials, 
maternal 
education: 
.43 (.52) 
Maternal 
education, 
physical 
environment: 
.20 (.22) 
Bradley, 
Caldwell, & 
Rock (1988) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
Fourth and fifth 
grade children from 
Little Rock, 
Arkansas 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
SRA tests 
42 Not reported Acceptance, 
child 
cognitive test 
scores: .20 
(.25) 
Child 
cognitive test 
scores, 
learning 
materials: 
.33 (.43) 
Child 
cognitive test 
scores, 
physical 
environment: 
.29 (.34) 
Bradley et al. 
(2000) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Physical 
Environment 
Families from Little 
Rock, Arkansas, Los 
Angeles, New York, 
and San Antonio 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Child cognitive 
test scores: 
WRAT3 (Jastak 
Associates, 
1993) 
White: 104: 
Black: 85 
Dominican: 
50 
Mexican: 49 
Chinese: 64 
Not reported Acceptance, 
child 
cognitive test 
scores 
(White): .00 
(.00) 
Acceptance, 
child 
cognitive test 
scores 
(Black): .01 
(.01) 
Acceptance, 
child 
cognitive test 
scores 
(Dominican)
: .31 (.38) 
 
 
73 
 
Table 6 (cont.) 
Acceptance, 
child 
cognitive test 
scores 
(Mexican): 
.14 (.17) 
Acceptance, 
child 
cognitive test 
scores 
(Chinese): 
.17 (.21) 
Acceptance, 
family 
income 
(White): .12 
(.14)  
Acceptance, 
family 
income 
(Black): .02 
(.02) 
Acceptance, 
family 
income 
(Dominican)
: -.06 (-.07) 
Acceptance, 
family 
income 
(Mexican): 
.42 (.49) 
Acceptance, 
family 
income 
(Chinese): 
.08 (.09) 
Child 
cognitive test 
scores, 
learning 
materials 
(White): .32 
(.41) 
Child 
cognitive test 
scores, 
learning 
materials 
(Black): .31 
(.40) 
Child 
cognitive test 
scores, 
learning 
materials 
(Dominican)
: .43 (.56) 
Child 
cognitive test 
scores, 
learning 
materials 
(Mexican): 
.25 (.32) 
Child 
cognitive test 
scores, 
learning 
materials 
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(Chinese): 
.58 (.75) 
Child 
cognitive test 
scores, 
physical 
environment 
(White): .28 
(.34) 
Child 
cognitive test 
scores, 
physical 
environment 
(Black): .33 
(.40) 
Child 
cognitive test 
scores, 
physical 
environment 
(Dominican)
: .07 (.08) 
Child 
cognitive test 
scores, 
physical 
environment 
(Mexican): 
.10 (.12) 
Child 
cognitive test 
scores, 
physical 
environment 
(Chinese): 
.15 (.18) 
Family 
income, 
learning 
materials 
(White): .31 
Family 
income, 
learning 
materials 
(Black): .52 
(.67) 
Family 
income, 
learning 
materials 
(Dominican)
: .29 (.37) 
Family 
income, 
learning 
materials 
(Mexican): 
.47 (.60) 
Family 
income, 
learning 
materials 
(Chinese): 
.39 (.50) 
Family 
income, 
physical 
environment 
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(White): .21 
(.25) 
Family 
income, 
physical 
environment 
(Black): .36 
(.42) 
Family 
income, 
physical 
environment 
(Dominican)
: .16 (.19) 
Family 
income, 
physical 
environment 
(Mexican): 
.37 (.44) 
Family 
income, 
physical 
environment 
(Chinese): 
.20 (.24) 
Bradley, 
McKelvery, & 
Whiteside-
Mansell 
(2011) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Families from the 
Early Head Start 
Research and 
Evaluation project 
(EHRSE) 
Acceptance, 
Learning 
materials: 
HOME 
Child cognitive 
test scores: WJ-
R Letter-Word 
and Applied 
Problems 
subtests 
 
1656 Acceptance, 
learning 
materials: 
.90 
Child 
cognitive 
test scores: 
.88 
Acceptance, 
child 
cognitive test 
scores: .23 
(.26) 
Acceptance, 
learning 
materials: 
.20 (.22) 
Child 
cognitive test 
scores, 
learning 
materials: 
.32 (.36)  
Breslau, 
Paneth, Lucia, 
& Pollak 
(2005) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
cognitive 
test scores 
Longitudinal study 
of low birthweight 
and normal 
birthweight (NBW) 
children born 
between 1983 and 
1985 
Child cognitive 
test scores: 
WISC-R and 
WAIS-III 
Maternal 
cognitive test 
scores: 
Vocabulary and 
Block Design 
subsets of the 
WAIS-R 
798 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.44 (.46) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .62 
(.70) 
Maternal 
education, 
maternal 
cognitive test 
scores: .55 
(.60) 
Briscoe 
(2013) 
Unpublished 
Master’s 
Thesis 
Maternal 
education 
Maternal 
sensitivity 
Subsample of the 
Concordia 
Longitudinal Risk 
Project 
Maternal 
sensitivity: 
Emotional 
Availability 
(EA) scale 
(Biringen, 
Robinson, & 
Emde, 1993) 
89 Maternal 
sensitivity: 
.99 
Maternal 
education, 
maternal 
sensitivity: 
.08 (.08) 
Campbell 
(1978) 
Conference 
paper 
Acceptance Sample of mother-
child dyads 
Acceptance, 
Learning 
41 Not reported Acceptance, 
child 
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Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Maternal 
cognitive 
test scores 
Physical 
environment 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
cognitive test 
scores: WAIS 
 
cognitive test 
scores: .36 
(.44) 
Acceptance, 
family 
income: .47 
(.54) 
Acceptance, 
maternal 
education: 
.31 (.36) 
Acceptance, 
maternal 
cognitive test 
scores: .52 
(.79) 
Child 
cognitive test 
scores, 
family 
income: .70 
(.74) 
Child 
cognitive test 
scores, 
learning 
materials: 
.53 (.69) 
Child 
cognitive test 
scores, 
maternal 
education: 
.64 (.67) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .82 
(.93) 
Child 
cognitive test 
scores, 
physical 
environment: 
.49 (.59) 
Family 
income, 
learning 
materials: 
.69 (.89) 
Family 
income, 
physical 
environment: 
.53 (.62) 
Learning 
materials, 
maternal 
cognitive test 
scores: .71 
(.86) 
Maternal 
education, 
physical 
environment: 
.48 (.54) 
Maternal 
cognitive test 
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scores, 
physical 
environment: 
.52 (.62) 
Carr & Pike 
(2012) 
Journal 
article 
Acceptance 
Maternal 
education 
4-12 year old 
children from 
southern England in 
the Sisters and 
Brothers Study  
Acceptance: 
Negative factor 
of the Parental 
Discipline 
Interview 
(Deater-
Deckard, 2000; 
reverse coded 
for meta-
analysis) 
96 Acceptance: 
.53 
Acceptance, 
maternal 
education: 
.24 (.33) 
Casady, 
Diener, 
Isabella, & 
Wright (2001) 
Conference 
paper 
Maternal 
education 
Maternal 
sensitivity 
Mother-toddler 
dyads from a home 
visitor program or 
on the waitlist for 
the program 
Maternal 
sensitivity: 
observer ratings 
101 Not reported Maternal 
education, 
maternal 
sensitivity: 
.16 (.17) 
Cho et al. 
(2010) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Korean participants 
from the study on 
The Effects of 
Pollution on 
Neurobehavioral 
Development and 
Future Policies to 
Protect Our 
Children 
Child cognitive 
test scores: 
Korean 
Educational 
Development 
Institute-
Wechsler 
Intelligence 
Scale for 
Children 
(KEDI-WISC: 
Park et al., 
1996) 
Maternal 
cognitive test 
scores: Short 
form of Korean 
Wechsler Adult 
Intelligence 
Scale (K-
WAIS: Lim et 
al., 2000) 
621 Not reported Birthweight, 
child 
cognitive test 
scores: .12 
(.12) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .39 
(.44) 
Chung, 
Boscardin, 
Garite, 
Lagrew, & 
Porto (2003) 
Journal 
article 
Birthweight 
Race 
Patients born 
between January of 
1997 and June of 
2002 from the 
Memorial Care 
Perinatal Database 
Not applicable 32,129 Not reported Birthweight, 
race: -.17 
Church & 
Katigbak 
(1991) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
verbal test 
scores 
Physical 
environment 
Rural preschool 
children in two 
Philippines 
provinces 
Child cognitive 
test scores: 7 
cognitive 
subtests 
developed for 
Philippines 
preschoolers 
(Church & 
Katigbak, 1987) 
Maternal verbal 
test scores: 
Philippine 
Aptitude 
Classification 
Test (PACT). 
Physical 
environment: 
Scale from the 
Environment 
Interview 
Questionnaire 
developed for 
this study 
161-185 Child 
cognitive 
test scores: 
.9 
Maternal 
verbal test 
scores: .88 
Physical 
environment
: .86 
Birth order, 
family 
income: -.23 
Birth order, 
maternal 
education: -
.22 
Birth order, 
maternal 
verbal test 
scores: -.18 
(-.19) 
Birth order, 
physical 
environment: 
.00 (.00) 
Child 
cognitive test 
scores, 
family 
income: .20 
(.21) 
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(based on 
HOME and 
similar scales) 
Child 
cognitive test 
scores, 
maternal 
education: 
.29 (.31) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .31 
(.35) 
Child 
cognitive test 
scores, 
physical 
environment: 
.34 (.39) 
Family 
income, 
maternal 
education: 
.22 
Family 
income, 
maternal 
verbal test 
scores: .06 
(.06) 
Family 
income, 
physical 
environment: 
.24 (.26) 
Maternal 
education, 
maternal 
verbal test 
scores: .48 
(.51) 
Maternal 
education, 
physical 
environment: 
.25 (.27) 
Maternal 
verbal test 
scores, 
physical 
environment: 
.23 (.26) 
Ciciolla, 
Crnic, & West 
(2013) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
sensitivity 
Mother child fairs 
from community 
agencies at 
Pennsylvania State 
University and 
UCLA 
Child cognitive 
test scores: 
MDI 
Maternal 
sensitivity: 
Parent-Child 
Interaction 
Rating System 
(PCIRS; 
Belsky, Crnic, 
& Gable, 1995) 
247 Maternal 
sensitivity: 
.72 
Child 
cognitive test 
scores, 
family 
income: .20 
(.21) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.20 (.26) 
Family 
income, 
maternal 
sensitivity: 
.43 (.51) 
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Coppola, 
Vaugh, 
Cassibba, & 
Costantini 
(2006) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Mothers and infants 
recruited from a 
public hospital in 
Bari, Italy 
Maternal 
sensitivity: 
Observer 
ratings using 
Ainsworth’s 
(1974) scale 
and EA scale 
31 Maternal 
sensitivity: 
.89 
Maternal 
education, 
maternal 
sensitivity: 
.38 (.40) 
Cottrell, 
Newman, & 
Roisman 
(2015) 
Journal 
article 
Acceptance 
Birth order 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Maternal 
verbal test 
scores 
Maternal 
sensitivity 
Physical 
environment 
Race 
Families from the 
Study of Early Child 
Care and Youth 
Development run by 
the National 
Institute of Child 
Health and 
Development 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Math, reading 
and vocabulary 
scales of the 
Woodcock-
Johnson-
Revised (WJ-
R). 
Maternal verbal 
test scores: 
PPVT-R 
Maternal 
sensitivity: 
ratings of 
videotaped 
interaction 
between mother 
and child 
completing a 
task 
791 Maternal 
verbal test 
scores: .83 
Maternal 
sensitivity: 
.772 
Learning 
materials: 
.57 
Acceptance: 
.52 
Physical 
environment
: .63 
Acceptance, 
birth order: -
.03 (-.04) 
Acceptance, 
birthweight: 
.07 (.10) 
Acceptance, 
child 
cognitive test 
scores: .38 
(.56) 
Acceptance, 
family 
income: .28 
(.39) 
Acceptance, 
learning 
materials: 
.37 (.68) 
Acceptance, 
maternal 
education: 
.37 (.51) 
Acceptance, 
maternal 
verbal test 
scores: .36 
(.55) 
Acceptance, 
maternal 
sensitivity: 
.49 (.77) 
Acceptance, 
physical 
environment: 
.35 (.61) 
Acceptance, 
race: -.26 (-
.36) 
Birth order, 
birthweight: 
.04 
Birth order, 
child 
cognitive test 
scores: -.26 
(-.27) 
Birth order, 
family 
income: -.21 
Birth order, 
learning: -
.11 (-.15) 
Birth order, 
maternal 
education: -
.11 
Birth order, 
maternal 
verbal test 
scores: -.11 
(-.12) 
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Birth order, 
maternal 
sensitivity: -
.06 (-.07) 
Birth order, 
physical 
environment:  
-.12 (-.15) 
Birth order, 
race: .13 
Birthweight, 
child 
cognitive test 
scores: .16 
(.16) 
Birthweight, 
family 
income: .04 
Birthweight, 
learning 
materials: 
.07 (.09) 
Birthweight, 
maternal 
education: 
.11 
Birthweight, 
maternal 
verbal test 
scores: .16 
(.18) 
Birthweight, 
maternal 
sensitivity: 
.18 (.21) 
Birthweight, 
physical 
environment: 
.10 (.13) 
Birthweight, 
race: -.19 
Child 
cognitive test 
scores, 
family 
income: .46 
(.48) 
Child 
cognitive test 
scores, 
learning 
materials: 
.47 (.66) 
Child 
cognitive test 
scores, 
maternal 
education: 
.52 (.54) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .62 
(.70) 
Child 
cognitive test 
scores, 
maternal 
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sensitivity: 
.63 (.76) 
Child 
cognitive test 
scores, 
physical 
environment: 
.41 (.54) 
Family 
income, 
learning 
materials: 
.44 (.58) 
Family 
income, 
maternal 
education: 
.58 
Family 
income, 
maternal 
verbal test 
scores: .46 
(.50) 
Family 
income, 
maternal 
sensitivity: 
.51 (.58) 
Family 
income, 
physical 
environment: 
.35 (.44) 
Family 
income, 
race: -.30 
Learning 
materials, 
maternal 
education: 
.50 (.66) 
Learning 
materials, 
maternal 
verbal test 
scores: .45 
(.65) 
Learning 
materials, 
maternal 
sensitivity: 
.55 (.83) 
Learning 
materials, 
physical 
environment: 
.35 (.58) 
Learning 
materials, 
race: -.35 (-
.46) 
Maternal 
education, 
maternal 
verbal test 
scores: .63 
(.69) 
Maternal 
education, 
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maternal 
sensitivity: 
.61 (.69) 
Maternal 
education, 
physical 
environment: 
.35 (.44) 
Maternal 
education, 
race: -.23 
Maternal 
verbal test 
scores, 
maternal 
sensitivity: 
.62 (.77) 
Maternal 
verbal test 
scores, 
physical 
environment: 
.31 (.43) 
Maternal 
verbal test 
scores, race: 
-.43 (-47) 
Maternal 
sensitivity, 
physical 
environment: 
.49 (.70) 
Maternal 
sensitivity, 
race: -.51 (-
.58) 
Physical 
environment, 
race: -.31 (-
.39) 
Crockenberg 
& Leerkes 
(2003) 
Journal 
article 
Acceptance 
Maternal 
sensitivity 
Couples contacted 
in birthing classes 
who provided data 
prepartum and 
postpartum 
Acceptance: 
Parental 
Bonding 
Instrument 
(PBI; Parker, 
Tupling, & 
Brown, 1979). 
Maternal 
sensitivity: 
videotaped 
laboratory 
assessment of 
infants and 
mothers doing a 
task 
92 Acceptance: 
.92 
Maternal 
sensitivity: 
.88 
Acceptance, 
maternal 
sensitivity: -
.08 (-.09) 
Crooks (1994) Journal 
article 
Birth order 
Learning 
materials 
Maternal 
education 
Physical 
environment 
9-14 year old 
Mopan Maya from a 
village in Toledo, 
Belize 
Learning 
materials, 
Physical 
environment: 
HOME 
63 Not reported Birth order, 
learning 
materials: 
.16 (.21) 
Birth order, 
maternal 
education: -
.49 
Birth order, 
physical 
environment: 
.21 (.24) 
Learning 
materials, 
maternal 
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education: -
.29 (.-.36) 
Learning 
materials, 
physical 
environment: 
.20 (.31) 
Maternal 
education, 
physical 
environment: 
.15 (.17) 
Culp, Hubbs-
Tait, Culp, & 
Starost (2000) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
verbal test 
scores 
Head Start children 
and their mothers 
Child cognitive 
test scores, 
maternal verbal 
test scores: 
PPVT-R 
114 PPVT-R: .88 Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .30 
(.34) 
Damian & 
Roberts 
(2015) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Project Talent (U.S. 
high school 
students) 
Child cognitive 
test scores: 
Project Talent 
scales of verbal 
ability and 
Math ability 
(Damian et al., 
2014) 
257,105 Child 
cognitive 
test scores: 
.88 
Birth order, 
child 
cognitive test 
scores: -.14 
(-.15) 
Daniels 
(2004) 
Unpublished 
dissertation 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Physical 
environment 
Family participants 
at local Head Start 
centers 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
PPVT-R and 
Expressive 
One-Word 
Picture 
Vocabulary 
Test-3 
(EOWPVT-3) 
51 Child 
cognitive 
test scores: 
.96 
Acceptance, 
learning 
materials: 
.55 (.81) 
Acceptance, 
physical 
environment: 
.21 (.31) 
Child 
cognitive test 
scores, 
learning 
materials: 
.37 (.46) 
Child 
cognitive test 
scores, 
maternal 
education: 
.24 (.25) 
Learning 
materials, 
physical 
environment: 
.31 (.48) 
D’Aoust 
(2008) 
Unpublished 
dissertation 
Acceptance 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
verbal test 
scores 
Physical 
environment 
Control group of 
New Mothers study, 
following low-
family income 
families from 
Memphis, 
Tennessee. 
Acceptance: 
HOME 
Child cognitive 
test scores: 
Shipley 
Institute of 
Living Scale 
(Shipley, 1940) 
Maternal verbal 
test scores: 
PPVT-III 
336-405 Acceptance: 
.67 
Child 
cognitive 
test scores: 
.92 
Maternal 
verbal test 
scores: .98 
Physical 
environment
: Not 
reported 
Acceptance, 
child 
cognitive test 
scores: .14 
(.17) 
Acceptance, 
family 
income: .08 
(.10) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .21 
(.22) 
Family 
income, 
 
 
84 
 
Table 6 (cont.) 
maternal 
education: 
.29 
Family 
income, 
maternal 
verbal test 
scores: .22 
(.22) 
Maternal 
education, 
physical 
environment: 
.20 (.21) 
Davis-Kean 
(2005)  
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
verbal test 
scores 
Race 
Data from the 1997 
Child Development 
Supplement of the 
Panel Study of 
Family income 
Dynamics – Child 
development sample 
(PSID-CDS). 
Child cognitive 
test scores: 
Math and 
Reading subsets 
of WJ-R 
Learning 
materials: 
interviewer 
rating scale 
741-868 Child 
cognitive 
test scores: 
.94 
Other 
reliabilities 
not reported 
Child 
cognitive test 
scores, 
family 
income: .37 
(.38) 
Child 
cognitive test 
scores, 
learning 
materials: 
.31 (.40) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .44 
(.48) 
Family 
income, 
learning 
materials: 
.25 (.32) 
Family 
income, 
maternal 
verbal test 
scores: .42 
(.44) 
Learning 
materials, 
maternal 
verbal test 
scores: .35 
(.43) 
Learning 
materials, 
race: -.34 (-
.42) 
Deary, Der, & 
Shenkin 
(2005) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Subset of NLSY-79 
individuals (Child 
and Young Adult 
Sample) 
Child cognitive 
test scores: 
Peabody 
Individual 
Assessment 
Test 
Maternal 
cognitive test 
scores: AFQT 
3853-5574 Not reported Birthweight, 
child 
cognitive test 
scores: .04 
(.04) 
Birthweight, 
maternal 
cognitive test 
scores: .11 
(.12) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
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scores: .46 
(.52) 
Diener, 
Casady, & 
Wright (2003) 
Journal 
article 
Learning 
materials 
Maternal 
sensitivity 
Mother-toddler 
dyads from a home 
visitor program or 
on the waitlist for 
the program 
Learning 
materials, 
maternal 
sensitivity: 
HOME 
101 Learning 
materials: 
.69 
Maternal 
sensitivity: 
.76 
Learning 
materials, 
maternal 
sensitivity: 
.14 (.19) 
Dorsey (2003) Unpublished 
dissertation 
Family 
income 
Maternal 
education 
 
Urban and rural 
samples from a 
larger study on low-
family income 
African-American 
single parent 
families 
Not applicable 234 Not 
applicable 
Family 
income, 
maternal 
education: 
.10 
Dotterer, Irka, 
& Pungello 
(2012) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Race 
African-American 
and European 
American low and 
middle family 
income families 
from urban 
communities with 
24-36 month old 
children 
Child cognitive 
test scores: 
BBCS-R 
(Bracken, 1998) 
Maternal 
sensitivity: 
observation of 
10-minute 
mother-child 
free-play 
episode 
164 Child 
cognitive 
test scores: 
Not reported 
Maternal 
sensitivity: 
.9 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.42 (.46) 
Maternal 
sensitivity, 
race: -.46 (-
.49) 
Dreyer, 
Mendelsohn, 
& Tamis-
LeMonda 
(1996) 
Journal 
article 
Learning 
materials 
Physical 
environment 
Low SES mothers 
and their toddlers 
from a large urban 
hospital 
Learning 
materials: 
Factor 2 of the 
StimQ-Toddler 
Physical 
environment: 
HOME 
45 Learning 
materials: 
.71 
Learning 
materials, 
physical 
environment: 
.33 (.46) 
Dubow & 
Luster (1990) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Maternal 
verbal test 
scores 
Merged mother-
child data of the 
NLSY-79 age 8-15 
born to teenage 
mothers 
Acceptance, 
Learning 
materials: 
HOME 
Child cognitive 
test scores: 
PIAT math, 
reading 
comprehension 
and reading 
recognition 
Maternal verbal 
test scores: 
PPVT 
721 Acceptance: 
.65 
Learning 
materials: 
.61 
 
Acceptance, 
child 
cognitive test 
scores: .17 
(.22) 
Child 
cognitive test 
scores, 
learning 
materials: 
.22 (.30) 
Child 
cognitive test 
scores, 
maternal 
education: 
.21 (.22) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .56 
(.65) 
 
Dudani (2014) Unpublished 
dissertation 
Birth order 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
cognitive 
test scores 
 
Part of Infants 
Environmental 
Health Study 
conducted in the 
Matin county of the 
Limón province of 
Costa Rica 
Child cognitive 
test scores: 
BSID 
Maternal 
cognitive test 
scores: 
Wechsler 
Abbreviated 
Scale of 
Intelligence 
(WASI) 
94 Not reported Birth order, 
child 
cognitive test 
scores: -.06 
(-.06) 
Child 
cognitive test 
scores, 
family 
income: -.08 
(-.08) 
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Child 
cognitive test 
scores, 
maternal 
education: -
.06 (-.06) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: -.08 
(-.09) 
Family 
income, 
maternal 
education: 
.29 
 
Early 
Childhood 
Longitudinal 
Study – 
Kindergarten 
Cohort 
(ECLS-K; 
Touranegeau, 
Nord, Lê, & 
Najarian, 
2009) 
Raw dataset Acceptance 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Race 
Children, families, 
teacher from public 
and private schools 
around the United 
States through 8th 
grade 
Acceptance: 
Question about 
spanking 
children 
Child cognitive 
test scores: 
average of 
several reading, 
math, and 
science tests 
Learning 
materials: 
questions about 
number of 
learning 
materials the 
child had. 
5-9291 Child 
cognitive 
test scores: 
.93 
Other 
variables: 
not reported 
Acceptance, 
birthweight: 
.06 (.09) 
Acceptance, 
child 
cognitive test 
scores: .14 
(.17) 
Acceptance, 
family 
income: .03 
(.03) 
Acceptance, 
learning 
materials: 
.14 (.21) 
Acceptance, 
maternal 
education: 
.16 (.18) 
Acceptance, 
race: -.25 (.-
30) 
Birthweight, 
child 
cognitive test 
scores: .17 
(.18) 
Birthweight, 
family 
income: .17 
Birthweight, 
learning 
materials: 
.61 (.75) 
Birthweight, 
maternal 
education: 
.16 
Birthweight, 
race: -.19 
Child 
cognitive test 
scores, 
family 
income: .35 
(.36) 
Child 
cognitive test 
scores, 
learning 
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materials: 
.38 (.48) 
Child 
cognitive test 
scores, 
maternal 
education: 
.40 (.41) 
Family 
income, 
learning 
materials: 
.28 (.35) 
Family 
income, 
maternal 
education: 
.47 
Family 
income, 
race: -.28 
Learning 
materials, 
maternal 
education: 
.30 (.37) 
Learning 
materials, 
race: -.29 (-
.36) 
Maternal 
education, 
race: -.20 
Educational 
Longitudinal 
Survey of 
2002 (ELS; 
Lauff, & 
Ingels, 2015) 
Raw dataset Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Race 
Nationally 
representative 
longitudinal study of 
students followed 
starting in 10th grade 
Child cognitive 
test scores: 
Reading and 
math 
standardized 
test scores 
Learning 
materials: 
Interview 
questions about 
home literacy 
resources 
8,449-11,202 Child 
cognitive 
test scores: 
.90 
Learning 
materials: 
Not reported 
Child 
cognitive test 
scores, 
family 
income: .41 
(.44) 
Child 
cognitive test 
scores, 
learning 
materials: 
.25 (.32) 
Child 
cognitive test 
scores, 
maternal 
education: 
.35 (.37) 
Family 
income, 
learning 
materials: 
.43 (.55) 
Family 
income, 
maternal 
education: 
.43 
Family 
income, 
race: -.33 
Learning 
materials, 
maternal 
education: 
.22 (.28) 
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Learning 
materials, 
race: -.18 (-
.22) 
Maternal 
education, 
race: -.11 
Edwards & 
Roff (2010) 
Journal 
article 
Birthweight 
Maternal 
education 
Three cross sections 
(8 months, 4 years, 
7 years) of the 
Collaborative 
Perinatal Project 
Not applicable 31,346 Not 
applicable 
Birthweight, 
maternal 
education: 
.07 
Eiden, Teti, & 
Corns (1995) 
Journal 
article 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Middle class 
mothers and 
firstborn children in 
the Baltimore-
Washington area. 
Maternal 
sensitivity: 
mother-child 
observation 
coded using 
scales by Clark, 
Musick, Scott, 
& Klehr (1980) 
45 Maternal 
sensitivity: 
.95 
Family 
income, 
maternal 
education: 
.37 
Family 
income, 
maternal 
sensitivity: 
.18 (.19) 
Maternal 
education, 
maternal 
sensitivity: 
.28 (.29)  
Elardo, 
Bradley, & 
Caldwell 
(1975) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
Infants and mothers 
part of a larger 
longitudinal study 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Child cognitive 
test scores: 
Stanford-Binet 
77 Physical 
environment
: .89 
Others not 
provided 
Acceptance, 
child 
cognitive test 
scores: .24 
(.30) 
Child 
cognitive test 
scores, 
learning 
materials: 
.41 (.53) 
Child 
cognitive test 
scores, 
physical 
environment: 
.40 (.45)  
Estrada, 
Arsenio, Hess, 
& Holloway 
(1987) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Caucasian families 
in the San Francisco 
Bay area 
Child cognitive 
test scores: 
Concept 
Familiarity 
Index (Palmer, 
1970), PPVT, 
WISC, school 
readiness tests, 
and Iowa Test 
of Basic Skills 
(Hieronymus, 
Lindquist, & 
Hoover, 1978) 
47 Maternal 
sensitivity: 
.83 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.42 (.48) 
Farley et al. 
(2006) 
Journal 
article 
Maternal 
education 
Race 
Louisiana Vital 
Statistics registry of 
infants born in 
Louisiana from 
1997-1998 
Not applicable 105,111 Not 
applicable 
Maternal 
education, 
race: -.23 
 
Feldman, 
Eidelman, & 
Rotenberg 
(2004) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Infants (including 
twins and triplet) 
born in a maternity 
ward in Jerusalem 
matched on a variety 
of variables 
Maternal 
sensitivity: 
recorded 
interaction at 
birth, 3 months, 
6 months, and 
12 months. 
138 Maternal 
sensitivity: 
.89 
Child 
cognitive 
test scores: 
not reported 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.42 (.47) 
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Child cognitive 
test scores: 
Bayley MDI 
Fisch, Bilek, 
Horrobi, & 
Chang (1976) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
cognitive 
test scores 
Infants born from 
1959 to 1966 in 
University of 
Minnesota 
(Minneapolis) 
hospitals 
Child cognitive 
test scores: 
WISC, Jastak 
wide-range 
achievement 
tests in reading, 
spelling and 
arithmetic 
Maternal verbal 
test scores: 
SRA non-verbal 
form 
1236-2021 Not reported Birthweight, 
child 
cognitive test 
scores: .08 
(.08) 
Child 
cognitive test 
scores, 
family 
income: .11 
(.12) 
Child 
cognitive test 
scores, 
maternal 
education: 
.47 (.49) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .29 
(.33) 
Frampton 
(2011) 
Unpublished 
dissertation 
Maternal 
sensitivity 
Race 
Newborns and 
families in Toronto 
and Hamilton, 
Ontario as a part of 
the Kids, Families, 
and Place study. 
Maternal 
sensitivity: 
recordings 
coded using 
Maternal 
Behavior Q-Set 
(Tarabulsy et 
al., 2008) and 
Ainsworth 
attachment 
scales 
(Ainsworth et 
al., 1978) 
743 Maternal 
sensitivity: 
.91 
Maternal 
sensitivity, 
race: -.11, (-
.12) 
Garrett, 
N’gandu, & 
Ferron (1994) 
Journal 
article 
Birthweight 
Family 
income 
Maternal 
education 
Maternal 
cognitive 
test scores 
Race 
(Correlations 
of Race with 
Birthweight, 
Maternal 
education, 
Maternal 
cognitive 
test scores 
reported in 
Todd & 
Wolpin, 
2007) 
NLSY-79 children 
between 0 and 47 
months at the 1986 
assessment 
Maternal 
cognitive test 
scores: Armed 
Forces Services 
Vocational 
Aptitude 
Battery 
(ASVAB; 
USMERCOM, 
1989) 
1718-1887 Not reported Birthweight, 
family 
income: .08 
Birthweight, 
maternal 
education: 
.08 
Birthweight, 
maternal 
cognitive test 
scores: .14 
(.15) 
Family 
income, 
maternal 
education: 
.41 
Family 
income, 
maternal 
cognitive test 
scores: .44 
(.46) 
Family 
income, 
race: -.30 
Maternal 
education, 
maternal 
cognitive test 
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Table 6 (cont.) 
scores: .57 
(.62) 
Ghys, Bakker, 
Hornstra, & 
van den Hout 
(2002)  
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
cognitive 
test scores 
Sample of mothers 
and infants in the 
Netherlands 
between 1990-1995 
Child cognitive 
test scores: 
Dutch 
adaptations of 
the Kaufman 
Assessment 
Battery for 
Children 
(Kaufman, 
1983) and 
Groningen 
Developmental 
Scale (Neutel, 
van der Meulen, 
& Spelberg, 
1996) 
Maternal 
cognitive test 
scores: Raven’s 
Progressive 
Matrices 
128 Not reported Birthweight, 
child 
cognitive test 
scores: .29 
(.30) 
Child 
cognitive test 
scores, 
maternal 
education: 
.22 (.23) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .25 
(.28) 
Grunau, 
Whitfield, 
Petrie, & 
Fryer (1994) 
Journal 
article 
Acceptance 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
sensitivity 
Extremely low 
birthweight and full-
term children 
recruited from 
hospitals in British 
Columbia 
Acceptance: 
Home 
Screening 
Questionnaire 
(HSQ: 
Frankenberg & 
Coons, 1986) 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
sensitivity: 
Mother-Child 
interaction 
observer ratings 
(Crnic et al., 
1983) 
72 Not reported Acceptance, 
birthweight: 
.05 (.07) 
Birthweight, 
child 
cognitive test 
scores: .53 
(.54) 
Birthweight, 
maternal 
education: 
.15 
Birthweight, 
maternal 
sensitivity: 
.17 (.18) 
Han, 
Leventhal, & 
Linver (2004) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
Study 1: 6 years old 
cohort at Wave 1 of 
the Project on 
Human 
Development in 
Chicago 
Neighborhoods 
Study 2: 6-9 years 
old from the PSID-
CDS 
Study 3: 6-9 years 
old from the NLSY-
Child Supplement 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Study 1 child 
cognitive test 
scores: 
Vocabulary 
subset of 
WISC-R 
Study 2 child 
cognitive test 
scores: WJ-R 
Letter-Word 
and Applied 
Problems 
subsets 
Study 3 child 
cognitive test 
scores: PIAT 
reading 
recognition test 
Study 1: 459 
Study 2: 152 
Study 3: 
6961 
Study 1 
Acceptance: 
.75 
Study 2 
Acceptance: 
.67 
Study 3 
Acceptance: 
.72 
Study 1 
Learning 
materials: 
.81 
Study 2 
Learning 
materials: 
.61 
Study 3 
Learning 
materials: 
.92 
Study 1 
Physical 
environment
: .785 
Study 2 
physical 
environment
: .64 
Study 1 
acceptance, 
child 
cognitive test 
scores: .03 
(.04) 
Study 2 
acceptance, 
child 
cognitive test 
scores: .08 
(.10) 
Study 3 
acceptance, 
child 
cognitive test 
scores: .17 
(.21) 
Study 1 child 
cognitive test 
scores, 
learning 
materials: 
.27 (.32) 
Study 2 child 
cognitive test 
scores, 
learning 
materials: 
.02 (.03) 
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Table 6 (cont.) 
Study 3 
physical 
environment
: .92 
Child 
cognitive 
test scores: 
Not reported 
Study 3 child 
cognitive test 
scores, 
learning 
materials: 
.28 (.32) 
Study 1 child 
cognitive test 
scores, 
physical 
environment: 
.12 (.14) 
Study 2 child 
cognitive test 
scores, 
physical 
environment: 
.27 (.36) 
Study 3 child 
cognitive test 
scores, 
physical 
environment: 
.16 (.18) 
 
Hart & Risley 
(1992)  
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Families recruited in 
Kansas to try to 
represent typical 
American families 
in size, race, and 
socioeconomic 
status 
Child cognitive 
test scores: 
Stanford-Binet 
40 Not reported Birth order, 
child 
cognitive test 
scores: -.04 
(-.04) 
Hay, Pawlby, 
Waters, & 
Sharp (2008) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Patients from two 
general practices in 
South London 
Child cognitive 
test scores: 
WISC-III and 
WASI 
121 Not reported Birthweight, 
child 
cognitive test 
scores: .12 
(.12) 
Hill (2001) Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Race 
Black and White 
public school 
kindergarten 
children and their 
mothers from a 
southeastern U.S. 
semiurban city 
Acceptance: 
Subscale of 
Child cognitive 
test scores: 
Subscales of the 
Metropolitan 
Readiness Test 
(Nurss & 
Mcgauvarn, 
1995) 
103 Child 
cognitive 
test scores: 
.784272 
Acceptance: 
.767184 
Acceptance, 
child 
cognitive test 
scores: .23 
(.30) 
Acceptance, 
family 
income: .08 
(.09) 
Acceptance, 
race: -.04 (-
.05) 
Child 
cognitive test 
scores, 
family 
income: .31 
(.35) 
Family 
income, 
race: -.15 
Maternal 
education, 
race: 0 
Holder-
Brown, 
Bradley, 
Whiteside, 
Brisby, & 
Parette, Jr. 
(1993) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Children between 6 
months and 12 years 
old living in 
Arkansas 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Slosson 
48 Not reported Acceptance, 
child 
cognitive test 
scores: -.37 
(-.45) 
Acceptance, 
maternal 
education: 
.54 (.63) 
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Table 6 (cont.) 
Physical 
environment 
Intelligence 
Test (SIT).  
Child 
cognitive test 
scores, 
learning 
materials: 
.15 (.19) 
Child 
cognitive test 
scores, 
physical 
environment: 
-.05 (-.06) 
Learning 
materials, 
maternal 
education: 
.47 (.58) 
Maternal 
education, 
physical 
environment: 
.36 (.41) 
Howard, 
Martin, 
Berlin, & 
Brooks-Gunn 
(2011) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mother and children 
in the Early Head 
Start Research and 
Evaluation Project 
(EHRSE) 
Child cognitive 
test scores: 
PPVT-III at 
ages 3 and 5 
Maternal 
sensitivity: 
playtime 
observation at 
age 3 
2080 Not reported Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.29 (.34) 
Jacobson, 
Chiodo, & 
Jacobson 
(1999) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
verbal test 
scores 
Child from a 
longitudinal study in 
Michigan on the 
effects of prenatal 
exposure to 
environment 
contaminants 
Child cognitive 
test scores: 
WISC 
Maternal verbal 
test scores: 
PPVT-R 
278 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.28 (.30) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .36 
(.41) 
Jacobson, 
Jacobson, & 
Frye (1991) 
Journal 
article 
Maternal 
education 
Maternal 
verbal test 
scores 
Women from 
Oakland in a study 
of prenatal alcohol 
exposure and infant 
cognitive 
development. 
Maternal verbal 
test scores: 
PPVT-R 
137 Not reported Maternal 
education, 
maternal 
verbal test 
scores: .30 
(.33) 
Jedrychowski 
et al. (2012) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
cognitive 
test scores 
Children and 
mothers from a 
longitudinal study in 
Krakow, Poland 
Child cognitive 
test scores: 
Polish version 
of WISC-R 
Maternal 
cognitive test 
scores: Test of 
Nonverbal 
Intelligence 
(TONI) 
293-307 Not reported Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .20 
(.23) 
Child 
cognitive test 
scores, 
maternal 
education: 
.19 (.20) 
Jenkins & 
Astington 
(1996) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Children from a 
daycare and nursery 
school affiliated 
with the University 
of Toronto 
Child cognitive 
test scores: Test 
of Early 
Language 
Development 
(Hresko, Reid, 
68 Not reported Birth order, 
child 
cognitive test 
scores: .23 
(.24) 
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Table 6 (cont.) 
& Hammill, 
1981) 
Jeon, 
Buettner, & 
Hur (2014)  
Journal 
article 
Child 
cognitive 
test scores 
Learning 
materials 
Children from 
licensed childcare 
programs in Ohio 
Child cognitive 
test scores: 
composite of 
PPVT, WJ-R 
Applied 
Problems, and 
Phonological 
Awareness 
Literacy 
Screening 
(Invernizzi et 
al., 2004) 
420 Child 
cognitive 
test scores: 
.85 
Learning 
materials: 
.54 
Child 
cognitive test 
scores, 
learning 
materials: 
.36 (.53) 
Jewkes (2004) Journal 
article 
Child verbal 
test scores 
Family 
income 
Maternal 
education 
Families from the 
Michigan Family 
Study (MFS) 
Child verbal 
test scores: 
PPVT-III 
178 Child 
cognitive 
test scores: 
.98 
Child 
cognitive test 
scores, 
family 
income: .36 
(.36) 
Child 
cognitive test 
scores, 
maternal 
education: 
.36 (.37) 
Family 
income, 
maternal 
education: 
.51 
Johnson, 
Martin, 
Brooks-Gunn, 
& Petrill 
(2008) 
Journal 
article 
Child 
cognitive 
test scores 
Learning 
materials 
Maternal 
education 
Maternal 
verbal test 
scores 
Kindergarten and 
first-grade children 
enrolled in the 
Western Reserve 
Reading Project 
Child cognitive 
test scores: 
Boston Naming 
Test, Stanford-
Binet, 
Woodcock 
Reading 
Mastery, and 
Phonological 
Awareness tests 
Learning 
materials: 
Home Literacy 
Environment 
(HLE; Griffin 
& Morrison, 
1997) 
questionnaire 
Maternal verbal 
test scores: WJ-
III Passage 
Comprehension 
Subtest 
(Woodcock, 
McGraw, & 
Mather, 2001) 
455 Child 
cognitive 
test scores: 
.75 
Learning 
materials, 
maternal 
verbal test 
scores: Not 
provided 
Child 
cognitive test 
scores, 
learning 
materials: 
.20 (.28) 
Child 
cognitive test 
scores, 
maternal 
education: 
.21 (.24) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .34 
(.42) 
Learning 
materials, 
maternal 
education: 
.10 (.12) 
Learning 
materials, 
maternal 
verbal test 
scores: .24 
(.29) 
Maternal 
education, 
maternal 
verbal tests 
scores: .41 
(.45) 
Kang (2005) Unpublished 
dissertation 
Acceptance Sample of 
participants in 
Columbus, Ohio 
Acceptance, 
Learning 
materials, 
67-239 Child 
cognitive 
Acceptance, 
maternal 
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Table 6 (cont.) 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Maternal 
sensitivity 
Physical 
environment 
from a larger sample 
funded by the 
National Institute of 
Mental Health 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
sensitivity: 
Observer 
ratings using 
EA scale 
test scores: 
.88 
Maternal 
sensitivity: 
.842 
Others not 
provided 
  
sensitivity: 
.04 (.05) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.32 (.37) 
Family 
income, 
maternal 
sensitivity: 
.01 (.01) 
Learning 
materials, 
maternal 
sensitivity: 
.16 (.22) 
Maternal 
education, 
maternal 
sensitivity: 
.09 (.10) 
Maternal 
sensitivity, 
physical 
environment: 
.04 (.05) 
Kaplan, 
Burgess, 
Sliter, & 
Moreno 
(2009) 
Journal 
article 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Mothers and 5-13 
month old infants 
recruited at the 
University of 
Colorado 
Maternal 
sensitivity: 
Observer 
ratings using 
EA scale 
55 Maternal 
sensitivity: 
.93 
Family 
income, 
maternal 
education: 
.68 
Family 
income, 
maternal 
sensitivity: 
.30 (.31) 
Maternal 
education, 
maternal 
sensitivity: 
.29 (.30)  
Karrass & 
Braungart-
Rieker (2003) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Infant-mother dyads 
from a middle-sized 
midwestern city in 
the United States 
Maternal 
sensitivity: 
coding of 
recorded 5 
minute free play 
102 Not reported Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.23 (.26) 
Klein, Hack 
Gallagher, & 
Fanaroff 
(1985) 
Journal 
article 
Birthweight 
Birth order 
Child 
cognitive 
test scores 
Very low birth-
weight (VLBW) 
admitted to NICU at 
Rainbow Babies and 
Children’s Hospital 
in Cleveland, Ohio. 
Child cognitive 
test scores: 
Slosson 
Intelligence 
Test 
92-126 Not reported Birth order, 
birthweight: 
-.10 
Birthweight, 
child 
cognitive test 
scores: .04 
(.04) 
Kloog, Melly, 
Ridgeway, 
Coull, & 
Schwartz 
(2012) 
Journal 
article 
Birthweight 
Race 
All singleton live 
births from 
Massachusetts Birth 
Registry from 
January 2000 to 
December 2008 
Not applicable 505,429 Not 
applicable 
Birthweight, 
race: -.10 
Kull (2015) Unpublished 
dissertation 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Children from Wave 
4 of the Early 
Childhood 
Longitudinal Study 
– Birth Cohort 
(ECLS-B) 
Child cognitive 
test scores: 
Math and 
reading items 
from other 
validated 
6,950 Child 
cognitive 
test scores: 
.92 
Child 
cognitive test 
scores, 
family 
income: .42 
(.44) 
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Table 6 (cont.) 
Race measures (such 
as PPVT) 
Child 
cognitive test 
scores, 
maternal 
education: 
.41 (.43) 
Family 
income, 
maternal 
education: 
.63 
Family 
income, 
race: -.13 
Maternal 
education, 
race: -.22 
Kurtz, 
Borkowski, & 
Deshmukh 
(1988) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
First and third 
graders from 
Nagpur, India 
Child cognitive 
test scores: 
Ravens Colored 
Progressive 
Matrices 
Maternal verbal 
test scores: 
Ravens 
Progressive 
Matrices 
60 Not reported Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .32 
(.36)  
Laasko, 
Poikkeus, 
Katajamaki, & 
Lyytinen 
(1999) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mothers and 
children between 14 
and 24 months of 
age from Jyvaskyla, 
Finland 
Child cognitive 
test scores: 
MacArthur 
Communicative 
Development 
Inventory 
(Dale, 1996) 
Maternal 
sensitivity: 
observer ratings 
of 10 minute 
child-mother 
playtime 
111 Maternal 
sensitivity: 
.81 
Child 
cognitive 
test scores: 
Not reported 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.30 (.36) 
Laurin et al. 
(2015) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Child care services 
(CCS) intensity 
(Sample 1) and 
center-based child 
sample (Sample 2) 
from the Quebec 
Longitudinal Study 
of Child 
Development 
Child cognitive 
test scores: Age 
12 reading, 
writing, and 
math 
examinations 
created by the 
Quebec 
Ministry of 
Education 
Sample 1: 
1269 
Sample 2: 
1119 
Not reported Birth order, 
child 
cognitive test 
scores 
(Sample 1): -
.07 (-.07) 
Birth order, 
child 
cognitive test 
scores 
(Sample 2): -
.04 (-.04) 
 
Lemelin, 
Tarabulsy, & 
Provost 
(2006) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mothers and infants 
recruited from a 
major birthing 
center in Quebec 
Child cognitive 
test scores: 
Bayley MDI 
Maternal 
sensitivity: 
Maternal 
Behavior Q-
Sort (Pederson 
& Moran, 1995) 
89 Maternal 
sensitivity: 
.88 
Child 
cognitive 
test scores: 
Not reported 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.54 (.61) 
Levy & 
Waisbren 
(1983) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Sample of families 
from Massachusetts 
contacted based on 
donation of 
umbilical cord blood 
Child cognitive 
test scores: 
BSID, WISC, 
Stanford-Binet 
Maternal 
cognitive test 
scores: WAIS 
26-27 Not reported Birthweight, 
maternal 
cognitive test 
scores: .002 
(.003) 
Child 
cognitive test 
scores, 
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Table 6 (cont.) 
maternal 
cognitive test 
scores: .83 
(.94) 
Lhila & Long 
(2012)  
Journal 
article 
Birthweight 
Race 
1991 and 2001 
compilation of birth 
certificates available 
in Natality Detail 
Files 
Not applicable 547,746 Not 
applicable 
Birthweight, 
race: -.23 
Li, Windsor, 
Perkins, 
Goldenberg, 
& Lowe 
(1993) 
Journal 
article 
Birthweight 
Race 
Pregnant smokers at 
four maternity 
clinics in 
Birmingham, 
Alabama. 
Not applicable 465 Not 
applicable 
Birthweight, 
race: -.17 
Lindberg, 
Fransson, 
Forslund, 
Springer, & 
Granqvist 
(2017) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mothers with 
intellectual 
disabilities and 
without intellectual 
disabilities from the 
central region of 
Sweden 
Child cognitive 
test scores: 
Swedish 
version of 
Leiter-R (Roid 
& Miller, 1997) 
Maternal 
sensitivity: 20-
minute semi-
structured play 
session, coded 
by the first 
author. 
48 Maternal 
sensitivity: 
.84 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.34 (.39) 
Lindsay 
(2009) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Race 
7th-12th graders in 
the United States in 
the National 
Longitudinal Study 
of Adolescent 
Health from 1994-
1995 
Child cognitive 
test scores: 
Picture 
Vocabulary test 
(created 
specifically for 
this study) 
147 Child 
cognitive 
test scores: 
.91 
Child 
cognitive test 
scores, 
family 
income: .20 
(.21) 
Family 
income, 
race: -.07 
Linver, 
Brooks-Gunn, 
& Kohen 
(2002) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Maternal 
verbal test 
scores 
Race 
Low birthweight 
participants in the 
Infant Health and 
Development 
Program 
Child cognitive 
test scores: 
Stanford-Binet, 
WPPSI 
Learning 
materials: 
HOME 
Maternal verbal 
test scores: 
PPVT-R 
397-493 Learning 
materials: 
.75 
Other 
measures: 
not provided 
Birthweight, 
child 
cognitive test 
scores: .02 
(.02) 
Birthweight, 
family 
income: .02 
Birthweight, 
learning 
materials: 
.02 (.02) 
Birthweight, 
maternal 
education: 
.05 
Birthweight, 
maternal 
verbal test 
scores: .03 
(.03) 
Birthweight, 
race: -.02 
Child 
cognitive test 
scores, 
family 
income: .58 
(.61) 
Child 
cognitive test 
scores, 
learning 
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Table 6 (cont.) 
materials: 
.70 (.86) 
Child 
cognitive test 
scores, 
maternal 
education: 
.37 (.39) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .63 
(.71) 
Family 
income, 
learning 
materials: 
.52 (.60) 
Family 
income, 
maternal 
education: 
.36 
Family 
income, 
maternal 
verbal test 
scores: .56 
(.59) 
Family 
income, 
race: -.48 
Learning 
materials, 
maternal 
education: 
.37 (.42) 
Learning 
materials, 
maternal 
verbal test 
scores: .61 
(.75) 
Learning 
materials, 
race: -.51 (-
.58) 
Maternal 
education, 
maternal 
verbal test 
scores: .43 
(.46) 
Maternal 
education, 
race: -.28 
Maternal 
verbal test 
scores, race: 
-.61 (-.65) 
Longstreth et 
al. (1981) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
verbal test 
scores 
Families from Los 
Angeles and San 
Diego, California 
urban environments 
Child cognitive 
test scores: 
Raven’s 
Standard 
Progressive 
Matrices, 
PPVT-R 
80 Child, 
maternal test 
scores: .80 
Child 
cognitive test 
scores, 
maternal 
education: 
.46 (.48) 
Child 
cognitive test 
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Table 6 (cont.) 
Maternal verbal 
test scores: 
PPVT-R 
scores, 
maternal 
verbal test 
scores: .38 
(.48) 
Maternal 
education, 
maternal 
verbal test 
scores: .42 
(.47) 
Lowe, 
Erickson, & 
MacLean 
(2010) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Mothers and 
children of VLBW 
and full-term 
recruited from the 
University of New 
Mexico Pediatric 
Clinic 
Child cognitive 
test scores: 
Bayley MDI 
Maternal 
sensitivity: 
Ratings of 10 
minute recorded 
free play using 
Caregiver-Child 
Affect, 
Responsiveness
, and 
Engagement 
Scale (C-
CARES: 
Tamis-
Lemonda et al., 
2001) 
94 Not reported Birthweight, 
child 
cognitive test 
scores: .29 
(.30) 
Birthweight, 
family 
income: -.13 
Birthweight, 
maternal 
education: 
.09 
Birthweight, 
maternal 
sensitivity: 
.18 (.20) 
Lozoff, Park, 
Radan, & 
Wolf (1995) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
Study of iron 
deficiency among 
Costa Rican infants 
from Hatillo (U.S. 
sample not 
included) 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Child cognitive 
test scores: 
MDI 
183 Not reported Acceptance, 
child 
cognitive test 
scores: .04 
(.05) 
Child 
cognitive test 
scores, 
learning 
materials: 
.07 (.09) 
Child 
cognitive test 
scores, 
physical 
environment: 
.07 (.08) 
Madden, 
Levenstein, & 
Levenstein 
(1976) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Low-income New 
York City families 
in the Mother-Child 
Home Program 
Child cognitive 
test scores: 
Stanford-Binet 
115 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.24 (.25) 
Magana 
(2010) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
English-speaking 
immigrant mother-
infant fairs in the 
Early Head Start 
program 
Maternal 
sensitivity: 
Ratings of 
acknowledging 
affect, focusing 
attention, and 
other 
appropriate 
behaviors as 
rated on the 
Parent Child 
Interaction 
Rating Scale 
19 Not reported Maternal 
education, 
maternal 
sensitivity: 
.30 (.32) 
Malmberg et 
al. (2016) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Families from the 
Families, Children 
and Child Care 
Study from 
Oxfordshire and 
Child cognitive 
test scores: 
Bayley MDI 
Maternal 
sensitivity: 
83 Maternal 
sensitivity: 
.84 
Birth order, 
child 
cognitive test 
scores: -.29 
(-.30) 
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Table 6 (cont.) 
Maternal 
sensitivity 
North London, 
England 
global 
sensitivity 
rating 
(Ainsworth, 
1973) 
Birth order, 
maternal 
sensitivity: -
.11 (-.12) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.22 (.25) 
Mandara, 
Varner, 
Greene & 
Richman 
(2009) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
verbal test 
scores 
Participants in the 
NLSY-C (those 
born after 1980) 
Child cognitive 
test scores: 3 
PIAT subtests 
(Math, word 
recognition, 
reading 
comprehension) 
Maternal verbal 
test scores: 
AFQT reading 
comprehension 
4,406 Child 
cognitive 
test scores: 
.90 
Maternal 
verbal test 
scores: .90 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .62 
(.69) 
Marjoribanks 
(1978) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
6th-grade children 
from urban 
elementary schools 
in Australia 
Child cognitive 
test scores: 
Raven’s 
Progressive 
Matrices Test 
500 Not reported Birth order, 
child 
cognitive test 
scores: -.05 
(-.05) 
Martinussen et 
al. (2009) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
VLBW, small for 
gestational age 
(SGA), and NBW 
children admitted to 
the Neonatal 
Intensive Care Unit 
(NICU) at the 
University Hospital 
is Trondheim, 
Norway, from 1986 
to 1988 
Child cognitive 
test scores: 
WISC 
Vocabulary and 
Block Design 
tests 
107 Not reported Birthweight, 
child 
cognitive test 
scores: .30 
(.31) 
Masud, 
Luster, & 
Youat (1994) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Physical 
environment 
 
Families of 4-6 year 
old children in 
Peshawar, Pakistan 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
PPVT-R 
50 Child 
cognitive 
test scores: 
.88 
Other 
variables: 
Not reported 
Acceptance, 
child 
cognitive test 
scores: .35 
(.43) 
Acceptance, 
maternal 
education: 
.22 (.26) 
Child 
cognitive test 
scores, 
learning 
materials: 
.42 (.55) 
Child 
cognitive test 
scores, 
maternal 
education: 
.28 (.30) 
Child 
cognitive test 
scores, 
physical 
environment: 
.44 (.54) 
Family 
income, 
maternal 
education: 
.49 
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Table 6 (cont.) 
Learning 
materials, 
maternal 
education: 
.74 (.91) 
Maternal 
education, 
physical 
environment: 
.67 (.76) 
Matte, 
Bresnahan, 
Begg, & 
Susser (2011) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Mothers and 
children from the 
National 
Collaborative 
Perinatal Project 
Child cognitive 
test scores: 
WISC 
3484 Not reported Birthweight, 
child 
cognitive test 
scores: .17 
(.17) 
McNicholas et 
al. (2014) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
VLBW and NBW 
children born in a 
Dublin, Ireland 
maternity hospital 
between 1995 and 
1997 
Child cognitive 
test scores: 
WISC, 
Wechsler 
Individual 
Achievement 
Test (WIAT) 
100 Not reported Birthweight, 
child 
cognitive test 
scores: .43 
(.44) 
Meador et al. 
(2011) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
cognitive 
test scores 
Pregnant women 
with epilepsy from 
the U.S. and U.K. in 
the 
Neurodevelopmenta
l Effect of 
Antiepileptic Drugs 
(NEAD) Study  
Child cognitive 
test scores: 
Differential 
abilities scales 
(Elliot, 1990) 
Maternal 
cognitive test 
scores: TONI, 
Wechsler 
Abbreviated 
Scale of 
Intelligence 
(WASI) and 
National Adult 
Reading Test 
(NART; Nelson 
& Willison 
(1991) 
230 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.39 (.41) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .38 
(.43) 
Meins et al. 
(2002) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
sensitivity 
Children in a 
longitudinal study 
recruited through 
local health centers 
and baby clinics 
Child cognitive 
test scores: 
British Picture 
Vocabulary 
Scale II ( 
Maternal 
sensitivity: 20-
minute free play 
session rated by 
observers 
57 Maternal 
sensitivity: 
.75 
Child 
cognitive test 
scores, 
maternal 
education: 
.55 (.57) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.16 (.20) 
Maternal 
education, 
maternal 
sensitivity: 
.27 (.31) 
Meng (2015) Journal 
article 
Child 
cognitive 
test scores 
Learning 
materials 
3-6 year olds and 
their families from 
the Head Start 
Family and Child 
Experiences Survey 
(FACES 2003 
cohort) 
Child cognitive 
test scores: 
PPVT-III 
Learning 
materials: 
Questions about 
Self-reported 
literacy 
practices 
1722 Child 
cognitive 
test scores: 
.91 
Learning 
materials: 
.69 
Child 
cognitive test 
scores, 
learning 
materials: 
.15 (.19) 
Mercy & 
Steelman 
(1982) 
Journal 
article 
Child 
cognitive 
test scores 
6-11 year old 
children and their 
families from Cycle 
II of the National 
Child cognitive 
test scores: 
WISC 
Vocabulary and 
2994 Not reported Child 
cognitive test 
scores, 
family 
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Table 6 (cont.) 
Family 
income 
Maternal 
education 
Health Examination 
Survey 
Block Design 
subtest 
income: .33 
(.35) 
Child 
cognitive test 
scores, 
maternal 
education: 
.43 (.45) 
Family 
income, 
maternal 
education: 
.48 
Mills-Koonce 
et al. (2007) 
Journal 
article 
Family 
income 
Maternal 
sensitivity 
Race 
Infants and mothers 
from the Durham 
Child Health and 
Development Study 
Maternal 
sensitivity: 
Free-play 
interactions 
coded by two 
observers 
172 Not reported Family 
income, 
maternal 
sensitivity: 
.37 (.40) 
Maternal 
sensitivity, 
race: -.35 (-
.37) 
Mistry, 
Vandewater, 
Huston, & 
McLoyd 
(2002) 
Journal 
article 
Acceptance 
Family 
income 
Race 
5-12 year old 
children and their 
parents from the 
New Hope Project 
in Milwaukee, 
Wisconsin 
Acceptance: 
Four-question 
scale developed 
for the Self-
Sufficiency 
Project 
419 Acceptance: 
.78 
Acceptance, 
family 
income: .08 
(.09) 
Acceptance, 
race: -.07 (-
.08) 
Family 
income, 
race: .06 
Moran, 
Pederson, 
Pettit, & 
Krupka (1992) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Mothers and infants 
in the Home 
Visiting Program for 
Infants in London, 
Ontario, Canada 
Maternal 
sensitivity: 
Maternal 
Behavior Q-sort 
(Pederson et al., 
1990) and 
Ainsworth 
scales 
(Ainsworth et 
al., 1971) 
19 Maternal 
sensitivity: 
.97 
Maternal 
education, 
maternal 
sensitivity: 
.30 (.30) 
Mount, 
Crockenberg, 
Barrig Jo, & 
Wagar (2010) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Mothers and 2 and a 
half year old 
children in Vermont. 
Maternal 
sensitivity: free-
play and novel 
event 
observation 
ratings from 
Ainsworth et al. 
(1978) 
83 Maternal 
sensitivity: 
.76 
Maternal 
education, 
maternal 
sensitivity: 
.29 (.33) 
Mulyadi, 
Soedjatmiko, 
& 
Pusponegoro 
(2009) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Physical 
environment 
Children from 
orphanages and 
family homes in 
Jakarta, Bogor, and 
Tangerang, 
Indonesia 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
Clinical 
Linguistic and 
Auditory 
Milestone Scale 
(CLAMS) 
80 Not reported Acceptance, 
child 
cognitive test 
scores: .25 
(.31) 
Child 
cognitive test 
scores, 
learning 
materials: 
.25 (.32) 
Child 
cognitive test 
scores, 
physical 
environment: 
.31 (.37) 
Mzayek et al. 
(2007) 
Journal 
article 
Birthweight 
Race 
Subsample of birth 
data from the Office 
of Health Statistics 
Not applicable 2,262 Not 
applicable 
Birthweight, 
race: -.28 
 
 
102 
 
Table 6 (cont.) 
in New Orleans, 
Louisiana; part of 
the Bogalusa Heart 
Study. 
Nelson, 
Lerner, 
Needlman, 
Salvator, & 
Singer (2004) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
verbal test 
scores 
Cocaine-exposed 
and unexposed 2 
and 4 year olds 
recruited at birth 
from a large urban 
teaching hospital 
Child cognitive 
test scores: 
WPPSI 
Maternal verbal 
test scores: 
PPVT-R 
417 Not reported Birthweight, 
child 
cognitive test 
scores: .14 
(.14) 
Child 
cognitive test 
scores, 
maternal 
education: 
.14 (.15) 
Child 
cognitive test 
scores, 
maternal 
verbal test 
scores: .13 
(.15) 
National 
Educational 
Longitudinal 
Study of 1988 
(NELS; 
Curtin, Ingels, 
Wu, & Heuer, 
2002) 
Raw dataset Family 
income 
Maternal 
education 
Race 
Longitudinal study 
of eight graders 
around the United 
States 
Not applicable 7420-8199 Not 
applicable 
Family 
income, 
maternal 
education: 
.41 
Family 
income, 
race: -.28 
Maternal 
education, 
race: -.05 
National 
Household 
Education 
Survey 1993 
(NHES; Noel, 
Stark, & 
Redford, 
2013) 
Raw dataset Family 
income 
Maternal 
education 
Race 
Data on educational 
activities of a subset 
of U.S. households 
Not applicable 11,372 Not 
applicable 
Family 
income, 
maternal 
education: 
.39 
Family 
income, 
race: -.25 
Maternal 
education, 
race: -.07 
Oddy et al. 
(2003) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Children from the 
Western Australian 
Pregnancy Cohort 
Study 
Child cognitive 
test scores: 
PPVT-R, 
Wechsler Block 
Design subtests 
1,375 Child 
cognitive 
test scores: 
.88 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.30 (.36) 
Oliveria, 
Maglhaes, & 
Salmela 
(2011) 
Journal 
article 
Acceptance 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Maternal 
education 
Physical 
environment 
VLBW and NBW 5-
7 year olds and from 
Divinopolis, MG, 
Brazil born between 
2001 and 2002 
Acceptance, 
Learning 
materials, 
Physical 
environment: 
HOME 
Child cognitive 
test scores: 
WISC-III 
Cubes and 
Vocabulary 
subtests 
46 Not reported Acceptance, 
birthweight: 
.11 (.15) 
Birthweight, 
child 
cognitive test 
scores: .68 
(.70) 
Birthweight, 
family 
income: .12 
Birthweight, 
learning 
materials: 
.31 (.38) 
Birthweight, 
maternal 
education: 
.14 
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Table 6 (cont.) 
Birthweight, 
physical 
environment: 
.13 (.16) 
Child 
cognitive test 
scores, 
family 
income: .22 
(.23) 
Child 
cognitive test 
scores, 
maternal 
education: 
.37 (.38) 
Family 
income, 
maternal 
education: 
.42 
Olson, Bates, 
& Bayles 
(1984)  
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Learning 
materials 
Infants at 6 months 
and 13 months of 
age, and their 
mothers, from a 
Midwestern U.S. 
town 
Acceptance, 
Learning 
materials: 
HOME 
Child cognitive 
test scores: 
MDI 
116 Not reported Acceptance, 
child 
cognitive test 
scores: .26 
(.32) 
Child 
cognitive test 
scores, 
learning 
materials: 
.26 (.34) 
Ortiz-
Mantilla, 
Choudhury, 
Leevers, & 
Benasich 
(2008) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
 
Longitudinal study 
of VLBW and NBW 
children born in 
Livingston, NJ 
between 1996-1999 
Child cognitive 
test scores: 
Stanford-Binet 
49-64 Not reported Birthweight, 
child 
cognitive test 
scores: .48 
(.49) 
Payne, 
Whitehurst, & 
Angell (1994) 
Journal 
article 
Child 
cognitive 
test scores 
Learning 
materials 
4-5 year old children 
from five Head Start 
on Long Island, NY 
Child cognitive 
test scores: 
PPVT-R, 
Expressive One 
Word Picture 
Vocabulary 
(Gardner, 1981) 
Learning 
materials: Stony 
Brook Family 
Reading Survey 
(Whitehurst, 
1992) 
236 Child 
cognitive 
test scores: 
.845 
Learning 
materials: 
Not reported 
Child 
cognitive test 
scores, 
learning 
materials: 
.28 (.36) 
Peoples, 
Fagan, & 
Drotar (1995) 
Journal 
article 
Birth order 
Birthweight 
Maternal 
education 
Race 
3-year old children 
with no known 
disorders from 
lower and middle 
class areas of 
Cleveland and its 
suburbs 
Not applicable 66 Not 
applicable 
Birth order, 
race: .02 
Birthweight, 
race: -.47 
Maternal 
education, 
race: .09 
Pickles et al. 
(2013) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
First-time mothers 
and their infants 
from the Wirral 
Child Health and 
Development Study 
Maternal 
sensitivity: 15-
minute 
laboratory-
based 
observation 
procedure 
193 Maternal 
sensitivity: 
.91 
Maternal 
education, 
maternal 
sensitivity: -
.26 (-.27) 
Poe, 
Burchinal, & 
Roberts 
(2004) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
African-American 
6-12 month olds 
from Chapel Hill 
and Durham, North 
Carolina, followed 
Child cognitive 
test scores: 
Clinical 
Evaluations of 
Language 
77 Not reported Child 
cognitive test 
scores, 
maternal 
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Table 6 (cont.) 
Maternal 
cognitive 
test scores 
in the Preschool to 
School Project 
longitudinal study 
Fundamentals 
(CELF; Wiig, 
Secord, & 
Semel, 1992), 
WJ-R 
Incomplete 
Words, Letter-
Word 
Identification, 
and Broad 
Reading Scales. 
Maternal 
cognitive test 
scores: WAIS 
Vocabulary and 
Block Design 
scales 
education: 
.33 (.34) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .38 
(.43) 
Maternal 
education, 
maternal 
cognitive test 
scores: .63 
(.69) 
Posada et al. 
(2002)  
Journal 
article 
Acceptance 
Maternal 
sensitivity 
Middle-class 
mother-infant dyads 
from Denver, 
Colorado, and 
Bogota, Colombia 
Acceptance, 
maternal 
sensitivity: 
observer ratings 
using the 
Maternal 
Behavior Q-Set 
(MBQS; 
Pederson & 
Moran, 1995) 
121 Acceptance: 
.86 
Maternal 
sensitivity: 
.92 
Acceptance, 
maternal 
sensitivity: 
.55 (.61) 
Pressman, 
Pipp-Siegel, 
Yoshinaga-
Itano, & Deas 
(1999) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Deaf and hard of 
hearing toddlers 
(21-30 months at 
initial, 33-41 at 
follow up 
assessment) and 
their hearing 
mothers involved in 
the Colorado Home 
Intervention 
Research Project 
Maternal 
sensitivity: 
Sensitivity 
subscale of EA 
scales 
24 Maternal 
sensitivity: 
.82 
Maternal 
education, 
maternal 
sensitivity: 
.54 (.60) 
Prime, Pauker, 
Plamondon, 
Perlman, & 
Jenkins (2014) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Race 
 
 
Mothers and 
children (at least 
two) recruited from 
Healthy Babies 
Healthy Children 
program in Toronto, 
Canada. 
Child cognitive 
test scores: 
PPVT 
Maternal 
sensitivity: 
Observer 
ratings of 
cooperative 
building task 
385 Maternal 
sensitivity: 
.92 
Child 
cognitive test 
scores, 
family 
income: .44 
(.47) 
Child 
cognitive test 
scores, 
maternal 
education: 
.20 (.21) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.37 (.40) 
Family 
income, 
maternal 
education: 
.47 
Family 
income, 
maternal 
sensitivity: 
.37 (.39) 
Family 
income, 
race: -.29 
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Table 6 (cont.) 
Maternal 
education, 
maternal 
sensitivity: 
.24 (.25) 
Maternal 
education, 
race: -.15 
Maternal 
sensitivity, 
race: -.18 (-
.19) 
Pungello, 
Iruka, 
Dotterer, 
Mills-Koonce, 
& Reznick 
(2009) 
Journal 
article 
Maternal 
sensitivity 
Race 
Middle-income and 
low-income 
African-Americans 
and European-
Americans from a 
large urban 
community 
Maternal 
sensitivity: 
ratings of free 
play and puzzle 
completion task 
146 Maternal 
sensitivity: 
.90 
Maternal 
sensitivity, 
race: -.30 (-
.31) 
Radin (1971) Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Mothers and 4-year 
old children enrolled 
in the Early 
Education Program 
of Ypsilanti, 
Michigan 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
sensitivity: 
recorded 
mother-child 
interactions 
rating using 
scoring 
procedure 
developed by 
Kamii (1965) 
50 Not reported Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.38 (.44) 
Rahu, Rahu, 
Pullmann, & 
Allik (2010) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
7-13 year old 
children from the 
Estonian Children 
Intelligence and 
Personality Survey 
Child cognitive 
test scores: 
Raven’s 
Progressive 
Matrices 
1822 Not reported Birthweight, 
child 
cognitive test 
scores: .07 
(.07) 
Rauch et al. 
(2012) 
Journal 
article 
Birthweight 
Race 
Mothers and 
newborns in 
Cincinnati, Ohio 
from the Health 
Outcomes and 
Measures of the 
Environment Study 
Not applicable 326 Not 
applicable 
Birthweight, 
race: -.29 
Razza, Martin, 
& Brooks-
Gunn (2010) 
Journal 
article 
Acceptance 
Child verbal 
test scores 
Family 
income 
Maternal 
verbal test 
scores 
Physical 
environment 
 
Parents and children 
from 20 U.S. cities 
in the Fragile 
Families and Child 
Wellbeing Study 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Child, maternal 
verbal test 
scores: PPVT-
III 
Poor: 515-
561 Near-
poor: 467-
485 
Total: 982-
1034 
Acceptance: 
.80 
Child, 
maternal 
verbal test 
scores: .92 
Learning 
materials: 
.50 
Physical 
environment
: .68 
Acceptance, 
child 
cognitive test 
scores 
(Poor): .06 
(.07) 
Acceptance, 
child 
cognitive test 
scores (Near-
Poor): .18 
(.21) 
Acceptance, 
family 
income: .11 
(.13) 
Acceptance, 
learning 
materials 
(Poor): .05 
(.08) 
Acceptance, 
learning 
materials 
(Near-Poor): 
.01 (.02) 
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Acceptance, 
physical 
environment 
(Poor): .17 
(.23) 
Acceptance, 
physical 
environment 
(Near-Poor): 
.11 (.15) 
Child 
cognitive test 
scores, 
family 
income: .22 
(.23) 
Child 
cognitive test 
scores, 
learning 
materials 
(Poor): .16 
(.24) 
Child 
cognitive test 
scores, 
learning 
materials 
(Near-Poor): 
.15 (.22) 
Child 
cognitive test 
scores, 
physical 
environment 
(Poor): .10 
(.13) 
Child 
cognitive test 
scores, 
physical 
environment 
(Near-poor): 
.20 (.25) 
Family 
income, 
learning 
materials: 
.17 (.25) 
Family 
income, 
maternal 
verbal test 
scores: .25 
(.26) 
Family 
income, 
physical 
environment: 
.16 (.19) 
Learning 
materials, 
physical 
environment 
(Poor): .04 
(.07) 
Learning 
materials, 
physical 
environment 
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Table 6 (cont.) 
(Near-poor): 
.06 (.10) 
Rees & 
Palmer (1970) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Subjects combined 
from the Fels 
Longitudinal Study 
in Yellow Springs, 
Ohio, Child 
Research Council in 
Denver, the 
Berkeley Growth 
study, and the 
Berkeley Guidance 
study. 
Child cognitive 
test scores: 
Stanford-Binet 
230 Child 
cognitive 
test scores: 
.90 
Child 
cognitive test 
scores, 
maternal 
education: 
.44 (.46) 
Reitz (2010) Unpublished 
dissertation 
Maternal 
sensitivity 
Maternal 
verbal test 
scores 
Archival data from a 
longitudinal study 
on children from 18 
months to 6 years 
old 
Maternal 
sensitivity: 
undergraduate 
research 
assistant ratings 
from reading 
and wait tasks 
at 18 months 
and 24 months 
Maternal verbal 
test scores: 
WAIS 
Vocabulary 
subtest 
120 Maternal 
sensitivity: 
.84 
Maternal 
verbal test 
scores: Not 
reported 
Maternal 
sensitivity, 
maternal 
verbal test 
scores: .27 
(.31) 
Rijlaarsdam et 
al. (2013) 
Journal 
article 
Family 
income 
Learning 
materials 
Maternal 
education 
Physical 
environment 
Pregnant women 
living in Rotterdam 
in the Netherlands 
as part of the 
Generation R Study 
Learning 
materials, 
physical 
environment: 
HOME 
2711 Not reported Family 
income, 
learning 
materials: 
.41 (.53) 
Family 
income, 
maternal 
education: 
.43 
Family 
income, 
physical 
environment: 
.17 (.20)  
Learning 
materials, 
maternal 
education: 
.34 (.42) 
Learning 
materials, 
physical 
environment: 
.20 (.31) 
Maternal 
education, 
physical 
environment: 
.13 (.15) 
Rindermann, 
Hoang, & 
Baumeister 
(2013) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Family 
income 
Learning 
materials 
Fifth graders, from 
two cities in 
Vietnam (Hai 
Phong, Pleiku) and 
from Saxony, 
Eastern Germany 
Child cognitive 
test scores: 
CogAt non-
verbal, verbal, 
and quantitative 
scales (Heller & 
Perleth, 2000; 
Lohmann & 
Hagen, 2002) 
Learning 
materials: 
number of 
books as part of 
105 Child 
cognitive 
test scores: 
.95 
Learning 
materials: 
Not reported 
Birth order, 
child 
cognitive test 
scores: -.34 
(-.35) 
Child 
cognitive test 
scores, 
family 
income: .16 
(.17) 
Child 
cognitive test 
 
 
108 
 
Table 6 (cont.) 
socio-
demographic 
questionnaire 
scores, 
learning 
materials: 
.26 (.34) 
Roberts, 
Bornstein, 
Slater, & 
Barrett (1999) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Full-term children 
recruited through 
parent-toddler 
groups, baby clinics, 
and newspaper 
articles 
Child cognitive 
test scores: 
MDI 
71 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.46 (.48) 
Roberts, 
Jurgens, & 
Burchinal 
(2005) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
sensitivity 
Maternal 
verbal test 
scores 
African-American 
children from a 
longitudinal study of 
child health and 
development 
Child cognitive 
test scores: 
PPVT-R, 
CELF-
Preschool 
Receptive and 
Expressive 
Language tests, 
Test of Early 
Reading Ability 
(TERA; Rei, 
Hresko, & 
Hammil, 1981) 
Learning 
materials: 
Home literacy 
questionnaire 
Maternal 
sensitivity 
Maternal verbal 
test scores: 
Reading subtest 
of (WRAT-R; 
Jastak & 
Wilkinson, 
1984) 
53-59 Maternal 
sensitivity: 
.82 
Other 
variables not 
reported 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.22 (.26) 
Maternal 
education, 
maternal 
sensitivity: 
.37 (.41) 
Maternal 
education, 
maternal 
verbal test 
scores: .45 
(.49) 
Maternal 
sensitivity, 
maternal 
verbal test 
scores: .12 
(.14) 
Rose & 
Wallace 
(1985) 
Journal 
article 
Birthweight 
Birth order 
Child 
cognitive 
test scores 
Preterm infants born 
between March 
1974 and July 1976 
who participated in 
longitudinal studies 
at the Kennedy 
Center of Albert 
Einstein College of 
Medicine 
Child cognitive 
test scores: 
MDI 
14 Not reported Birth order, 
child 
cognitive test 
scores: .21 
(.22) 
Birthweight, 
child 
cognitive test 
scores: -.02 
(-.02) 
Rothbaum 
(1988) 
Journal 
article 
Acceptance 
Child 
cognitive 
test scores 
Maternal 
education 
Parents and their 
first and second 
grade children in a 
public elementary 
school near Boston, 
Massachusetts 
Acceptance: 
Scores on 
situational 
interview and 
observation of 
joint session 
with children 
Child cognitive 
test scores: 
Otis-Lenno IQ 
scores 
24 Acceptance: 
.92 
Acceptance, 
child 
cognitive test 
scores: .56 
(.62) 
Acceptance, 
maternal 
education: 
.48 (.50) 
Saigal, 
Szatmari, 
Rosenbaum, 
Campbell, & 
King (1991) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Extremely low 
birthweight (ELBW) 
and NBW children 
born between 1977 
at 1981 at a 
children’s hospital 
in Ontario who were 
tested at around 8 
years old 
Child cognitive 
test scores: 
WISC-Full 
Scale IQ score 
258 Not reported Birthweight, 
child 
cognitive test 
scores: .41 
(.42) 
Sayre, Pianta, 
Marvin, & 
Saft (2001) 
Journal 
article 
Acceptance 
Maternal 
education 
Mother of children 
diagnosed with 
cerebral palsy 
Acceptance, 
maternal 
sensitivity: 
Observer-
58 Maternal 
sensitivity: 
.71 
Acceptance, 
maternal 
education: 
.26 (.31) 
 
 
109 
 
Table 6 (cont.) 
Maternal 
sensitivity 
coding of 
mothers’ 
behavior in a 
feeding 
situation 
Maternal 
education, 
maternal 
sensitivity: 
.40 (.47) 
Scarr & Yee 
(1980)  
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
cognitive 
test scores 
Biological and 
adoptive white 
families in 
Minnesota recruited 
through the 
Department of 
Public Welfare 
Child, maternal 
cognitive test 
scores: WAIS 
463-473 Not reported Birth order, 
child 
cognitive test 
scores: -.19 
(-.20) 
Child 
cognitive test 
scores, 
family 
income: .15 
(.16) 
Child 
cognitive test 
scores, 
maternal 
education: 
.18 (.19) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .24 
(.27) 
Schaack 
(2011) 
Unpublished 
dissertation 
Family 
income 
Maternal 
sensitivity 
Providers from 
licensed family 
child care providers 
in Denver, Colorado 
Maternal 
sensitivity: 
Caregiver 
Interaction 
Scale (Arnett, 
1989) 
57 Maternal 
sensitivity: 
.93 
Family 
income, 
maternal 
sensitivity: -
.01 (-.01) 
Schroeder, 
Hawk, Otto, 
Mushak, & 
Hicks (1985) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Low-SES African-
American children 
screened from 
community health 
departments in 
Wake County, North 
Carolina who 
participated in the 
initial study and 5-
year follow-up 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
cognitive test 
scores: 
Ammons and 
Ammons Quick 
Test (Ammons 
& Ammons, 
1962) 
50 Not reported Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .38 
(.43) 
Seymour 
(2006) 
Unpublished 
master’s 
thesis 
Acceptance 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Participants from a 
larger study of 
maternal ADHD and 
parenting of 
children with 
ADHD. 
Acceptance: 
Parent-child 
laboratory 
interaction 
observation 
ratings 
Child cognitive 
test scores: 
WISC 
Vocabulary and 
Block Design 
Maternal 
sensitivity: 
Parent-child 
laboratory 
interaction 
observation 
ratings 
57 Acceptance: 
.96 
Maternal 
sensitivity: 
.81 
Acceptance, 
child 
cognitive test 
scores: .29 
(.31) 
Acceptance, 
family 
income: .21 
(.22) 
Acceptance, 
maternal 
education: 
.05 (.05) 
Acceptance, 
maternal 
sensitivity: 
.74 (.84) 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.34 (.37) 
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Table 6 (cont.) 
Family 
income, 
maternal 
education: 
.50 
Family 
income, 
maternal 
sensitivity: 
.07 (.07) 
Maternal 
education, 
maternal 
sensitivity: 
.09 (.10) 
Shenkin et al. 
(2001)  
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Participants from 
the Scottish Mental 
Survey 1932 
matched to 1921 
birth data 
Child cognitive 
test scores: 
Moray House 
Test (MHT) 
449 Not reported Birthweight, 
child 
cognitive test 
scores: .17 
(.17) 
Shin, Park, & 
Kim (2006) 
Journal 
article 
Birthweight 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
 
Korean mothers 
within 6 weeks of 
delivery recruited 
from Korean 
University 
postpartum clinics 
in 2003 
Maternal 
sensitivity: 
Maternal 
sensitivity scale 
(Han, 2002) 
196 Maternal 
sensitivity: 
.90 
Birthweight, 
family 
income: .09 
Birthweight, 
maternal 
education: -
.04 
Birthweight, 
maternal 
sensitivity: -
.17 (-.18) 
Family 
income, 
maternal 
education: 
.38 
Family 
income, 
maternal 
sensitivity: 
.18 (.19) 
Maternal 
education, 
maternal 
sensitivity: 
.15 (.16) 
Short et al. 
(2003) 
Primary 
Study 
Birthweight 
Maternal 
education 
(Birthweight
, child 
cognitive 
test scores 
correlation 
part of 
Aarnoudse-
Moens, 
Weisglas-
Kuperus, van 
Goudoever, 
& 
Oosterlaan 
(2009) 
VLBW infants, 
NBW infants, and 
infants with 
Bronchopulmonary 
Dysplasia (BPD) in 
Cleveland NICUs 
between 1989 and 
1991 
Child cognitive 
test scores: 
WIC Full Scale 
score 
174 Not reported Birthweight, 
maternal 
education: 
.17 
Siegel (1982) Journal 
article 
Acceptance 
Birth order 
Child 
cognitive 
test scores 
Learning 
materials 
Preterm and full-
term infants 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
53-104 Not reported Acceptance, 
child 
cognitive test 
scores: .18 
(.22) 
Birth order, 
child 
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Table 6 (cont.) 
Maternal 
education 
Physical 
environment 
Child cognitive 
test scores: 
Stanford-Binet 
cognitive test 
scores: -.32 
(-.34) 
Child 
cognitive test 
scores, 
learning 
materials: 
.03 (.03) 
Child 
cognitive test 
scores, 
maternal 
education: 
.26 (.27) 
Child 
cognitive test 
scores, 
physical 
environment: 
.11 (.13) 
Sommer et al. 
(2000)  
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Longitudinal study 
of adolescent 
mothers and their 
children over their 
first 10 years of life 
Child cognitive 
test scores: 
Stanford-Binet 
Maternal 
cognitive test 
scores: WAIS-
R Vocabulary 
and Block 
Design 
121 Child 
cognitive 
test scores: 
.98 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .39 
(.42) 
Sommerfelt, 
Ellersten, & 
Markestad 
(1995) 
Journal 
article 
Birthweight 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
cognitive 
test scores 
Maternal 
education 
Low birthweight 
(LBW) children 
born in Hordaland 
County, Norway 
between 1986 and 
1988 
Child cognitive 
test scores: Full 
Scale score of 
Norwegian 
version of 
WPPSI-R 
307 Not reported Birthweight, 
child 
cognitive test 
scores: .24 
(.25) 
Birthweight, 
family 
income: .14 
Birthweight, 
maternal 
cognitive test 
scores: .08 
(.09) 
Birthweight, 
maternal 
education: 
.06 
Stams, Juffer, 
& Van 
IJzendoorn 
(2002) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Internationally 
adopted children 
from Dutch 
adoption 
organizations 
followed 
longitudinally form 
infancy to age 7 
Child cognitive 
test scores: 
Composite of 
scores on 
Revised 
Amsterdam 
Child 
Intelligence 
Test 
(Bleichrodt, 
Drenth, Zaal, & 
Resing, 1987) 
Teacher’s 
Report Form, 
Child Behavior 
Checklist, and 
California Child 
Q-set (Block & 
Block, 1980) 
Maternal 
sensitivity: 12, 
18, and 30 
month and 7 
146 Child 
cognitive 
test scores: 
.87 
Maternal 
sensitivity: 
.72 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.30 (.38) 
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Table 6 (cont.) 
year ratings of 
recording 
episodes (free 
play, new tasks) 
Steelman & 
Mercy (1980) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores  
Family 
income 
(other 
correlations 
reported in 
Mercy & 
Steelman, 
1982) 
Same as Mercy and 
Steelman (1982) 
Child cognitive 
test scores: 
WISC 
Vocabulary and 
Block Design 
subscales 
3,428 Not reported Birth order, 
child 
cognitive test 
scores: -.07 
(-.07)  
Birth order, 
family 
income: -.02 
 
Stewart et al. 
(2008) 
Journal 
article 
Birth order 
Birthweight 
Child 
cognitive 
test scores 
Maternal 
education 
Maternal 
cognitive 
test scores 
9-year olds from 
Oswego, NY born 
between 1991 and 
1994 
Child cognitive 
test scores: 
WISC Full 
Scale score 
Maternal 
cognitive test 
scores: PPVT 
and Kaufman 
Brief 
Intelligence 
Test (Kaufman 
& Kaufman, 
1990) 
 Child 
cognitive 
test scores: 
.96 
Maternal 
cognitive 
test scores: 
Not reported 
Birth order, 
child 
cognitive test 
scores: -.15 
(-.15) 
Birthweight, 
child 
cognitive test 
scores: .22 
(.22) 
Child 
cognitive test 
scores, 
maternal 
education: 
.49 (.53) 
Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .49 
(.53) 
Streissguth, 
Barr, 
Sampson, 
Darby, & 
Martin (1989) 
Journal 
article 
Birth order 
Child 
cognitive 
test scores 
Maternal 
education 
Participants 
recruited for the 
Pregnancy and 
Health Study from 
1974-1975 and 
follow-up with at 
age 4 
Child cognitive 
test scores: 
WPPSI 
421 Not reported Birth order, 
child 
cognitive test 
scores: -.13 
(-.14) 
Child 
cognitive test 
scores, 
maternal 
education: 
.46 (.48)  
Sturge-Apple, 
Cicchetti, 
Davies, & 
Suor (2012) 
Journal 
article 
Acceptance 
Family 
income 
Maternal 
sensitivity 
Mothers and their 
two-year-old 
children in a 
moderately-sized 
metropolitan area in 
the Northeastern 
United States 
Acceptance, 
maternal 
sensitivity: 
observer ratings 
scales adapted 
from the Iowa 
Family 
Interaction 
Rating Scales 
(IFIRS; Melby 
& Conger, 
2001) 
201 Not reported Acceptance, 
family 
income: .07 
(.08) 
Acceptance, 
maternal 
sensitivity: 
.49 (.57) 
Family 
income, 
maternal 
sensitivity: 
.06 (.06) 
 
Sullivan & 
McGrath 
(1999) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Children and 
mothers recruited in 
the hospital for a 
longitudinal study of 
child development 
Maternal 
sensitivity: 
ratings of tool-
use problem 
solving tasks 
(Charlesworth 
184 Maternal 
sensitivity: 
.97 
Maternal 
education, 
maternal 
sensitivity: 
.39 (.40) 
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Table 6 (cont.) 
& Fitzpatrick, 
1980; Sroufe, 
Matas, & 
Rosenberg, 
1984) 
Swamy, 
Edwards, 
Gelfand, 
James, & 
Miranda 
(2012) 
Journal 
article 
North 
Carolina 
detailed birth 
record 
database 
Birthweight 
Race 
Not applicable 449,112 Not 
applicable 
Birthweight, 
race: -.19 
Tamis-
Lemonda, 
Shannon, 
Cabrera, & 
Lamb (2004) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Maternal 
sensitivity 
Low-income 
resident father and 
their partners from 
the National Early 
Head Start 
evaluations study 
Child cognitive 
test scores: 
Bayley MDI, 
PPVT 
Maternal 
sensitivity: 
Three Box 
ratings of 
recorded 
engagement 
sessions 
(NICHD Early 
Child Care 
Research 
Network 1999) 
290 Maternal 
sensitivity: 
.93 
Child 
cognitive test 
scores, 
family 
income: .23 
(.24) 
Child 
cognitive test 
scores, 
maternal 
education: 
.29 (.31) 
Family 
income, 
maternal 
sensitivity: 
.17 (.18) 
Maternal 
education, 
maternal 
sensitivity: 
.30 (.31) 
 
Tarabulsy et 
al. (2005) 
Journal 
article 
Maternal 
education 
Maternal 
sensitivity 
Mothers and infants 
recruited from a 
major birthing 
hospital in Quebec 
Maternal 
sensitivity: 
MBQS ratings 
of home visits 
at 6 and 10 
months old 
64 Maternal 
sensitivity: 
.93 
Maternal 
education, 
maternal 
sensitivity: 
.39 (.40) 
Tessler (1980) Journal 
article 
Birth order 
Maternal 
education 
Race 
Families 
participating in 
specific health 
insurance plan types 
in Milwaukee, 
Wisconsin 
Not applicable 1665 Not 
applicable 
Birth order, 
maternal 
education: -
.08 
Birth order, 
race: .19 
Thomas, 
Eberly, Smith, 
Neaton, & 
Stamler 
(2005) 
Journal 
article 
Family 
income 
Race 
Men ages 35 to 57 
screened for the 
Multiple Risk Factor 
Intervention Trial 
Not applicable 320,870 Not 
applicable 
Family 
income, 
race: -.37 
Todd & 
Wolpin (2007) 
Journal 
article 
Birthweight 
Maternal 
cognitive 
test scores 
Maternal 
education 
Race 
NLSY-79 subset Maternal 
cognitive test 
scores: AFQT 
6,205 Not reported Birthweight, 
race: -.20 
Maternal 
cognitive test 
scores, race: 
-.55 (-.60) 
Maternal 
education, 
race: -.15 
Vondra, 
Barnett, & 
Cicchetti 
(1990) 
Journal 
article 
Acceptance 
Child verbal 
test scores 
Family 
income 
Learning 
materials 
Physical 
environment 
Preschool children 
and their mothers in 
a study of self-
perceptions of 
competency and 
acceptance 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
Child verbal 
test scores: 
PPVT-R 
23-24 Child verbal 
test scores: 
.78 
Acceptance, 
family 
income: .14 
(.16) 
Child verbal 
test scores, 
family 
income: .22 
(.25) 
 
 
114 
 
Table 6 (cont.) 
Family 
income, 
learning 
materials: 
.45 (.58) 
Family 
income, 
physical 
environment: 
.28 (.33) 
Wallace, 
Roberts, & 
Ladder (1998) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
1-year old African-
American infants 
and their mothers 
part of a 
longitudinal study 
following the 
development of 
children in child 
care 
Child cognitive 
test scores: 
BSID, 
Sequenced 
Inventory of 
Communication 
Development-
Revised 
(Hedrick, 
Prather, & 
Tobin, 1984), 
Communication 
and Symbolic 
Behavior Scales 
(Wetherby & 
Prizant, 1993) 
Maternal 
sensitivity: 
MULTI-PASS 
(Marfo, 1992) 
coding of 
mother-infant 
interactions 
92 Maternal 
sensitivity: 
.78 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.16 (.19) 
Walton et al. 
(2000) 
Journal 
article 
Birthweight 
Birth order 
Participants from 
the Young Hearts 
Project 
Not applicable 795 Not 
applicable 
Birth order, 
birthweight: 
.16 
Warren, 
Malik, 
Lindahl, & 
Claussen 
(2006) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
sensitivity 
Infants and their 
maternal caregivers 
in an early 
intervention center 
for cocaine-exposed 
infants in the 
Southeastern United 
States 
Child cognitive 
test scores: 
MDI 
Maternal 
sensitivity: 3 
minute observer 
coding and 
rating of free 
play 
58 Maternal 
sensitivity: 
.71 
Child 
cognitive test 
scores, 
maternal 
sensitivity: 
.07 (.08) 
Watson, 
Kirby, 
Kelleher, & 
Bradley 
(1996) 
Journal 
article 
Acceptance 
Birthweight 
Family 
income 
Learning 
materials 
Physical 
environment 
LBW, preterm 
infants from 
hospitals around the 
United States in the 
Infant Health and 
Development 
Program (IDHP) 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
491 Not reported Acceptance, 
family 
income: .09 
(.11) 
Family 
income, 
learning 
materials: 
.35 (.45) 
Family 
income, 
physical 
environment: 
.36 (.42) 
Welch, Fees, 
& Murray 
(2003) 
Unpublished 
study 
Acceptance 
Learning 
materials 
Physical 
environment 
Children from a 
rural Midwestern 
background enrolled 
in the Kansas Infant 
and Toddler 
Environmental 
Study 
Acceptance, 
learning 
materials, 
physical 
environment: 
HOME 
10 Not reported Acceptance, 
learning 
materials: -
.25 (-.37) 
Acceptance, 
physical 
environment: 
.39 (.57) 
Learning 
materials, 
physical 
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environment: 
.65 (1.0) 
Wells et al. 
(2011)  
Journal 
article 
Birth order 
Family 
income 
Maternal 
education 
Individuals from the 
1993 Pelotas Birth 
Cohort in Brazil 
Not applicable 453 Not 
applicable 
Birth order, 
family 
income: -.03 
Birth order, 
maternal 
education: -
.18 
Whiteside-
Mansell, 
Bradley, & 
McKelvey 
(2009) 
Journal 
article 
Family 
income 
Maternal 
education 
Race 
Subset of 
participants across 
the U.S. from the 
Starting Early, 
Staring Smart 
(SESS) study 
Not applicable 685 Not 
applicable 
Family 
income, 
race: -.06 
Maternal 
education, 
race: .06 
Whitley, Gale, 
Deary, 
Kivimaki, & 
Batty (2011) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Children and parents 
from the 1958 
National Child 
Development Study 
tested in 1991 
Child cognitive 
test scores: 
PPVT-R, verbal 
subscale 
McCarthy Scale 
of Children’s 
Abilities 
(McCarthy, 
1972), and digit 
span subscale of 
WISC 
Maternal 
cognitive test 
scores: general 
ability test 
created by 
National 
Foundation for 
Educational 
Research in 
England and 
Wales 
2202 Not reported Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .30 
(.34) 
Wilcox, 
Chang, & 
Johnson 
(1996) 
Journal 
article 
Birth order 
Birthweight 
Database of 
deliveries in three 
large hospitals in the 
East Midlands of 
England 
Not applicable 6530 Not 
applicable 
Birth order, 
birthweight: 
.13 
Wolke, Jaekel, 
Hall, & Baum 
(2013) 
Journal 
article 
Birthweight 
Maternal 
sensitivity 
German VLBW and 
NBW children 
studied from birth to 
13 years in the 
Bavarian 
Longitudinal Study 
Maternal 
sensitivity: 
coding of 
observation of 
standardized 
play situation 
652 Maternal 
sensitivity: 
.76 
Birthweight, 
maternal 
sensitivity: 
.18 (.21) 
Yeates, 
MacPhee, 
Campbell, & 
Ramey (1983) 
Journal 
article 
Child 
cognitive 
test scores 
Maternal 
cognitive 
test scores 
Control group of 
African-American 
families who were 
part of an 
experimental 
intervention to 
prevent low mental 
ability 
Child cognitive 
test scores: 
MDI, Stanford-
Binet 
Maternal 
cognitive test 
scores: WAIS 
46 Not reported Child 
cognitive test 
scores, 
maternal 
cognitive test 
scores: .44 
(.50) 
Child 
cognitive test 
scores, 
maternal 
education: 
.11 (.11) 
Maternal 
education, 
maternal 
cognitive test 
scores: .34 
(.37) 
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Yeung & 
Conley (2008) 
Journal 
article 
Family 
income 
Race 
PSID and CDS 
(Family income, 
race correlation 
removed from 
Davis-Kean (2005))  
Not applicable 2222 Not 
applicable 
Family 
income, 
race: -.35 
Yeung & 
Pfeiffer 
(2009)  
Journal 
article 
Birth order 
Maternal 
verbal test 
scores 
Race 
PSID and CDS 
(Maternal verbal test 
scores, race 
correlation removed 
from Davis-Kean 
(2005))  
Maternal verbal 
test scores: WJ-
R Passage 
Comprehension 
test 
1485 Not reported Birth order, 
race: .16 
Maternal 
verbal test 
scores, race: 
-.56 (-.60) 
Young & 
Hauser-Cram 
(2006) 
Journal 
article 
Child 
cognitive 
test scores 
Family 
income 
Maternal 
education 
Mothers and three-
year-old children 
born preterm from 
the Early 
Intervention 
Collaborative Study 
(EICS) 
Child cognitive 
test scores: 
General 
cognitive index 
of the 
McCarthy 
Scales of 
Children’s 
Abilities 
34 Child 
cognitive 
test scores: 
.97 
Child 
cognitive test 
scores, 
family 
income: -.25 
(-.25) 
Child 
cognitive test 
scores, 
maternal 
education: -
.05 (-.05) 
Family 
income, 
maternal 
education: 
.37 
Yu, North, 
LaVesser, 
Osborne, & 
Spitznagel 
(2008) 
Journal 
article 
Child verbal 
test scores 
Maternal 
education 
Homeless and age-
matched housed 
mothers in St. Louis 
Missouri. 
Child cognitive 
test scores: 
Kaufman Brief 
Intelligence 
Test 
218 Not reported Child 
cognitive test 
scores, 
maternal 
education: 
.17 (.18) 
Zelkowitz, 
Papageorgiou, 
Bardin, & 
Wang (2009) 
Journal 
article 
Birthweight 
Maternal 
education 
Maternal 
sensitivity 
Families recruited 
from the NICU of a 
tertiary care hospital 
in Montreal, Canada 
Maternal 
sensitivity: EA 
scales ratings of 
mother-child 
observations 
56 Maternal 
sensitivity: 
.87 
Birthweight, 
maternal 
sensitivity: 
.02 (.02) 
Maternal 
education, 
maternal 
sensitivity: 
.39 (.42) 
Zevalkink & 
Risken-
Walraven 
(2001) 
Journal 
article 
Family 
income 
Learning 
materials 
Maternal 
education 
Maternal 
sensitivity 
Physical 
environment 
Low and low-
middle SES 
Sundanese-
Indonesian mother-
child dyads from, 
urban 
neighborhoods in 
Bandung, West 
Java, Indonesia 
Learning 
materials: 
Rating of 
provision of 
play materials 
as part of 
wealth 
Maternal 
sensitivity: 
observations 
rated using 
Sensitivity 
Scale 
(Ainsworth, 
Bell, & Stayton, 
1974) 
Physical 
environment: 
rating of safety 
of physical 
environment as 
part of wealth 
76 Maternal 
sensitivity: 
.76 
Family 
income, 
maternal 
sensitivity: 
.36 (.41) 
Learning 
materials, 
maternal 
sensitivity: 
.42 (.61) 
Maternal 
education, 
maternal 
sensitivity: 
.40 (.41) 
Maternal 
sensitivity, 
physical 
environment: 
.23 (.31) 
*Birth order, Birthweight, Family income, Maternal education, and Race are single indicator variables and are not corrected for 
unreliability. Scale information on those variables is not provided. Where unreliability is not available for a given study, the 
meta-analytic mean reliability for that correlation is used. 
HOME = Home Observation for Measurement of the Environment  
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